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The 200 Area State-Approved Land Disposal Site (SALDS) is a drainfield which receives treated
wastewater, occasionally containing tritium from treatment of Hanford Site liquid wastes at the 200 Area

* Effluent Treatment Facility (ETF). Since operation of the SALDS began in December 1995, discharges
of tritium have totaled -304 Ci, only half of what was originally predicted for tritium quantity through
1999. Total discharge volumes (-2.7E+8 L) have been commensurate with predicted volumes to date.

This document reports the results of all tritium analyses in groundwater as determined from the
SALDS tritium-tracking network since the first SALDS wells were installed in 1992 through July 1999,
and provides interpretation of these results as they relate to SALDS operation and its effect on ground-
water. Hydrologic and geochemical information are synthesized to derive a conceptual model, which is
in turn used to arrive at an appropriate approach to continued groundwater monitoring at the facility.

IIydrostrati~aphic relationships beneath the SALDS cause a slight translocation of infiltrating
effluent southward toward a former upgradient well 699-48-77A before entering groundwater. Dis-
charges to the SALDS have produced a limited, but persistent groundwater mound near the facility, such
that groundwater flows radially away from the facility for a short distance before resuming a northeasterly
direction of flow.

Groundwater numerical modeling conducted in 1997 predicted hydraulic heads and titiurn distribu-
tion in the uppermost aquifer in the vicinity of the SALDS through 2095. As of March 1999, the head
values appear to agree with model predictions, but the extent of the tritium plume created by the SALDS
is somewhat overestimated by the model. This maybe because the actual quantity of tritium sent to the
SALDS thus far is only half of the predicted amount.

Only the SALDS proximal wells (699-48-77A, 699-48 -77C, and 699-48 -77D) have been affected by
tritiurn from the facility thus far; the highest activity was observed in well 699-48-77D in February 1998
(2. 1E+6 pCi/L). Analytical results of groundwater geochemistry since groundwater monitoring began at
the SALDS indicate that all constituents tith permit enforcement limits have been below those limits,
with the exception of one measurement of total dissolved solids (TDS) in 1996. The average concentra-
tions of most constituents with enforcement limits are also below estimates of Hanford Site groundwater
background concentrations for these constituents. Some parameters, such as conductivity, sulfate, and
TDS have been elevated in groundwater due to leaching of natural salts in the vadose zone beneath the
SALDS.

The revised groundwater monitoring, sampling, and analysis plan will retain most of the constituents
and parameters ffom the first State Waste Discharge Permit, ST-4500, but eliminates ammonia as a

:. constituent. Replicate field measurements will replace laboratory measurements of pH for compliance
purposes. A deep companion well to well 699-51-75 will be monitored for tritium deeper in the upper-
most aquifer. Well 299-W8-1 is reduced to tritium monitoring only, because this well is no longer a ‘.

s

legitimate upgradient location for the SALDS.
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1.0 Introduction

●

✎

b

Treated water from the 200 Area Effluent Treatment Facility (ETF) is discharged to a disposal site in
accordance with the State Waste Discharge Permit ST-4500 (ST-4500, Ecology 1995) promulgated by
WAC 173-216. This disposal site, referred to as the State-Approved Land Disposal Site (SALDS), is
located north of the 200 West Area of the Hanford Site (Figure 1.1). The treated effluent disposed to the
SALDS contains varying amounts of tritim with allowable concentrations of up to 2.4E+07 pCi/L. As
required by ST-4500, the groundwater at the SALDS is routinely sampled using a network of wells. The
objective of the monito&g well network is to track tritium from the SALDS facility as it enters and
moves within the groundwater system. Three “proximal” wells near the SALDS, and one upgradient well
have been sampled for additional constituents to ensure groundwater protection. Analytical results fi-om
these four wells are reported in quarterly discharge monitoring reports. Tritium analyses from the entire
network are evaluated quarterly to annually. In 1997, the U.S. Department of Energy (DOE) also com-
mitted to the issuance of an annual summary report of groundwater monitoring results and evaluation,
review of the monitoring networlq and updates to the groundwater monitoring plan, as appropriate. In
FY 2000, a new permit will be issued for the facility, requiring an updated groundwater monitoring
strategy. This document reports on tritium results from the groundwater tritium-tracking network through
FY 1999, presents pertinent historical information on groundwater hydrology and hydrochemistry for the
site, estimates performance of numerical modeling predictions to date, and provides an updated program
for groundwater monitoring at the SALDS.

1.1 Background

A Washington State Waste Discharge Permit (ST-4500) was granted for the SALDS in June 1995,
and the facility began receiving effluent in December 1995. In January 1996, the Groundwater Screening

Evaluation/Monitoring Plan --200 Area Efluent Treatment Facility (Project C-018H) (Davis et al. 1996)
was issued to: 1) summarize the hydrogeologic setting, 2) describe pre-operational groundwater monitor-
ing results at the SALDS, 3) provide plans for continued groundwater monitoring for nonradiological
constituents, and 4) establish a plan for monitoring and tracking of tritium entering groundwater fi-omthe
facility. Also included in the 1996 document are plans for updating a numerical model for prediction of
groundwater flow and tritium transport.

In 1997, a revised numerical groundwater model was developed to predict the pattern and rate of
tritium migration in groundwater as it is discharged to the SALDS. The relevant predictions of this model
and an evaluation of groundwater monitoring results through 1996 were presented in Barnett et al. (1997).
A comparison of these predictions with actual conditions through late 1999 is presented in Section 2.2.3.
The 1997 report also described results of previous groundwater numerical models for the SALDS.

Tritium originating from the SALDS was first detected in groundwater in July 1996 in well
699-48-77A, a former upgradient well, and the well most distant from the facility in the original SALDS
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network (see Section 1.3.2). Tritium appeared in wells closer to the facility at a later time. The probable
reasons for this circumstance are related to hydrogeologic peculiarities beneath the facility, and are
discussed in Sections 2.0 and 4.0.

.

1.2 Objectives and Scope
.

This document reports the results of all tritium analyses in groundwater as determined il-om sampling
the SALDS tritium-tracking network wells, since 1995, just prior to the beginning of SALDS operations.
The document also provides interpretations of these results as they relate to SALDS operation and its
effect on groundwater. Also presented are analytical results and interpretations for several additional
chemical parameters assigned enforcement limits by ST-4500 in three proximal SALDS wells and one
upgradient well. The data include all historical analytical results for these constitu&ts through July 1999.
Interpretations and discussions of their significance are included for these parameters where they have a
bearing on groundwater protection and SALDS operation. The hydrogeologic fkunework of the SALDS
is presented to provide a coherent conceptual model when linked with groundwater geochemical results.
The conceptual model is used as a basis for refining the groundwater monitoring program.

The revised groundwater monitoring program, presented in Section 5.0, supersedes the groundwater
monitoring plan of Sections 3.0 and 4.0 of Ground-Water Screening Evaluation/Monitoring Plan --

200 Area Efluent Treatment Facili@ (Project C-018H) (Davis et al. 1996), but draws upon applicable
background information elsewhere in that document. Section 5.0 defines the new schedule, constituent
list, and other groundwater-related activities that will accompany the revised permit, which will be imple-
mented in FY 2000.

1.3 Facility Description and Operation

The ETF is located near the northeast corner of the 200 East Area of the Hanford Site (Figure 1.1).
Numerous generating facilities produce liquid wastes that are conveyed directly to the ETF or to the
Liquid Effluent Retention Facility (LERF) which stores waste for later treatment at the ETF. The treated
effluent, essentially pure water that may contain tritium, is then transferred by pipeline to the SALDS
disposal drainfield, which is -500 m north of the 200 West Area, for infiltration into the soil column. The
SALDS is also known as the “616A Crib” and “Project C-018H.” Sources of wastewater for the ETF
include: 242-A Evaporator process condensate from treatment of double-shell tank wastes, UP-1 pump-
and-treat project, N-Basin wastewater, 222 S Laboratory wastes, and Ieachates from the Environmental
Remediation Disposal Facility (ERDF) and other disposal trenches. Most of these streams do not contain
tritiuny the tritium derives primarily from treatment of double-shell tank wastes. Liquid wastes from the
UP-1 pump-and-treat project and the 242-A Evaporator are conveyed to the ETF by pipeline (see
Figure 1.1). Other streams are trucked to the facility. ETF operation is described in detail by DOE-RL
(1993). The treated effluent is monitored in verification tanks prior to discharge to the SALDS.

i
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1.3.1 Effluent Discharge History

~efirst discharge tothe S~DSoccuned asaresult of thetesting of the ETFinlatel994. Aother
discharge, designed to test the integrity of the drainfield, was released in June 1995. The effluent in these
tests consisted of raw (Columbia River) water. Actual operation, with discharges containing tritium, did
not begin until ~December1995. Figure 1.2 illustrates monthly and cumulative discharge volumes and
corresponding inventories of disposed tritium through September 1999.

Following high discharge volumes and tritium quantities in early 1996, there occurred a period of
relatively low discharge volume from July 1996 until July 1997. From July 1997 through September
1999, discharge volumes have remained relatively robust, with the peak monthly discharge of-1 .5E+7 L
occurring in July 1999. As of the end of September 1999, a total of-2 .7E+8 L of water has been
discharged to the SALDS.

Tritium disposal has been sporadic since the early 1996 campaigns. The highest monthly discharge
of tritium occurred in May 1996 (57.1 Ci). Several months have seen no tritiurn discharge at all, including
virtually the entire period ii-emMay 1998 through March 1999. The total inventory disposed thus far to the
SALDS through September 1999 is -304 Ci. Of this total, 72% was discharged during the first 7 months
of operation. The discharged tritium inventories have been substantially less, thus far, than were predicted
prior to the onset of operations, but discharged effluent volumes have been proportionate with projections.

I
1.3.2 History of Groundwater Monitoring and Well Network

The results of groundwater monitoring in the vicinity of SALDS prior to operation, and the initial
groundwater monitoring network are described by Davis et al. (1996). Three proxi&al wells (one
upgradient [69!2-48-77A] and two downgradient [699-48-77C and 699-48 -77D]) were the original wells
drilled for groundwater monitoring purposes (Figure 1.3). The SALDS groundwater monitoring plan,
Ground- Water Screening Evaluation/Monitoring Plan --200 Area E@uent Treatment Facility (Project

C-018H) (Davis et al. 1996) also identified numerous other wells between the SALDS and the Columbia
“River for the purpose of tritium monitoring only. The more distant wells are considered potential future
tritium monitoring sites, but a subset of 23 of these wells in the immediate vicinity of the SALDS
(including the three proximal wells) were selected for routine monitoring of tritium in groundwater
beginning in 1!J95. The current network of groundwater monitoring wells, including the tritium tracking
wells, is shown in Figure 1.3.

Groundwater monitoring began immediately following the installation of well 699-48-77A in 1992,
and wells 699-48-77C and 69948-77D in 1994. Wells 699-48-77A and 699-48-77D are screened at the
water table. Well 699-48-77C is screened -20 m belc~wthe water table. Discharges to the facility begin-
ning in late 19!)5produced a slight hydraulic mound in the vicinity of the SALDS, thus compromising the
upgradient status of well 699-48-77A (see Section 2.01).To reestablish an upgradient monitoring site, an
existing Resource Conservation and Recovery Act (RICIL4)monitoring well, 299-W8-1, was selected as
a replacement upgradient well in 1997. Also in 1997, two of the original “23tritium-tracking wells,
299-W6~5 and 299-W7-2, were dropped fi-omthe network because of drying and damage to the well
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September 1999. Each increment on the horizontal axes equals one month.

1.5



1

I KeyPlan

4-u-
il
-

Figure 1.3. Groundwater Monitoring and Tritium-Tracking Well Network for the SALDS

casing, respectively. The spacing of the wells in this area is such that effectiveness of the monitoring
network was not materially affected by the loss of these two wells.

The first list of groundwater anaIytes was derived as part of an evaluation of several potential SALDS
locations (Harris and Delaney 1991). This list (see Table A. 1 in Appendix A) was applied to well
699-48-77A immediately after it was drilled in 1992 to gather “pre-facility baseline data.” The list was
applied through June 1993, whereupon a revised constituent list was adopted (Reidel 1993) that was later
applied to the ether two SALDS proximal wells (699-48-77C and 699-48 -77D) drilled in 1994 (see
Table A.2 in Appendix A). Both of these early constituent lists were aimed at defining pre-operational
groundwater conditions at the SALDS, and preceded the current list found in ST-4500.
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The current list of analytical parameters and constituents for groundwater monitoring at the SALDS
proximal wells (699-48-77A, 699-48-77C, and 699-48-77D) was established by Davis et al. (1996), and is
included in ST-4500 as enforcement limits in groundwater. When the new upgradient well, 299-W8-1,

. . was selected, the same constituent list was applied in this well. All four wells have been sampled
quarterly since sampling began at each well. The only change to the original permit constituents list was
effected in 1997, when it was discovered that natural soil chemistry was elevating sulfate and a few other.

, parameters in groundwater as the clean effluent infiltrated through the vadose zone (see Section 3.0). The

enforcement limit for sulfate was raised fi-om30,000 to 250,000 pg/L to compensate for this condition.
The constituent list with enforcement limits, in use through July 2000, is provided in Table A.3 in
Appendix A.

In 1997, the effectiveness of the well network in defining tritium plume development was reevaluated
using a groundwater flow and transport model and the anticipated rates of discharge and tritium disposal
(Barnett et al. 1997) (see Section 2.0). Minor changes in the monitoring schedule were made based on
that report. Sampling frequency for four of the tritium-tracking wells was increased from annual to
semiannual, and water level measurement frequency was increased to monthly (from quarterly) in the
three proximal SALDS wells.

,
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2.0 Hydrogeology of the SALDS

Details of the hydrogeologic setting of the SALDS are presented by Lindsey and Reidel (1992),
Reidel (1993), Reidel and Thornton (1993), with more recent information compiled by Davis et al.
(1996). Lindsey et al. (1994) described the stratigraphy and provided detailed geologic cross sections of
the Low-Level Burial Grounds (LLBG) in the 200 West Area, immediately south of the SALDS site. The
SALDS tritium-tracking network shares 15 wells with the LLBG facility. Hanford Site geology and
stratigraphy have been characterized by Myers et al. (1979), DOE (1988), Delaney et al. (1991), Reidel
et al. (1992), and Lindsey (1995). Groundwater hydrology of the Hanford Site and the surrounding
region is discussed by Gephart et al. (1979), Wurstner et al. (1995), and is most recently summarized by
Hartman et al. (2000). Swanson (1994) reports the results of aquifer and permeameter tests at the SALDS
site. This section briefly describes salient elements of the hydrogeologic fi-amework of the SALDS as
derived from these efforts.

2.1 Geologic and Stratigraphic Framework

Figure 2.1 illustrates general stratigraphic relationships beneath the SALDS, as determined by site-
specific investigations. Additional lithologic details are provided in the well logs of Appendix B.

The Miocene Elephant Mountain Member of the Saddle Mountains Formation basalt underlies the
sequence of sediments of late Miocene to Holocene age that comprise the vadose zone and uppermost
aquifer beneath the Hanford Site. The basalt surface occurs at a depth of-132 m (433 ft) beneath the

SALDS. The surface of the basalt beneath the facility dips to the south at -3°. Numerous additional
basalt flows and sedimentary interbeds between flows underlie the Elephant Mountain Member. These
flows and interbeds extend downward several thousand meters and host several confined aquifers.

The late Miocene-to-Pliocene Ringold Formation fluviolacustrine sediments immediately overly the
basalt and account for -84% (-1 19 m) of thickness of the suprabasalt strata beneath the SALDS. The top
of the Ringold occurs approximately 19 m below land surface at this location. The dominant facies of the
Ringold Formation beneath the SALDS are fluvial sand and gravel of the upper Ringold and units A and
E (corresponding to units 5 and 9, respectively, of Theme et al. 1994). These two units are elsewhere
distinguished by the intervening Ringold lower mud unit. However, at the SALDS location this mud unit
is absent, thus making the two similar A and E units difficult to differentiate. The Ringold Formation
sediments are variably cemented at this location with calcium carbonate and probably other evaporite
minerals (see Section 4.2). The structural trend of these strata appears to be concordant with that of the
underlying basalt (i.e., dipping gently south).

The Plio-Pleistocene unit overlies the Ringold Formation, and is -16 m thick beneath the SALDS.
The top of the unit is encountered at only 2 m (6 ft) below the surface in well 699-48-77D, and, like the
basalt surface, dips gently to the south. The Plio-Pleistocene unit is typically silt, sand, and local basaltic
gravel, with abundant carbonate cement and local caliche layers. Lindsey andReidel(1992) describe this
unit as occurring discontinuously throughout much of the 200 West Area. Lindsey et al. (1994) state that
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it is continuous beneath the LLBG immediately south of the SALDS, but add that considerable variability
exists in carbonate cementation and degree of caliche development at this location. The caliche of the
Plio-Pleistocene unit is a persistent feature in the 200 West Area, but varies considerably in thickness and
degrees of development. From cored intervals of boreholes at the SALDS, Reidel and Thornton (1993)
note a lack of “significant” caliche layers or calcrete zones in the Plio-Pleistocene unit, with mostly thin
(<o.5 cm) s~gers of caliche present. Observations made by Swanson (1994) during the excavation of

infiltration test holes near the SALDS also attest to the lateral variability in cementation and permeability
of the Plio-Pleistocene unit at this site.

The Hanford formation sediments consists of non-cemented gravel, sand, and silt, which disconform-
ably overlie the Plio-Pleistocene unit in the 200 West Area. In the vicinity of the SALDS, the Hanford
formation is encountered at approximately 0.5 m below land surface, and is only 1.4 m thick near the
northern edge of the facility, to 6.4 m thick near well 699-48-77A. The Hanford formation is overlain by
a thin veneer of dune sand.

2.2 Groundwater Hydrology

The uppermost aquifer beneath the SALDS occurs within the Ringold Formation sand and gravel
(units A and E). The current (April 1999) depth to groundwater beneath the SALDS is approximately
68.3 m (224 ft), and the lower boundary of the aquifer is formed by the Elephant Mountain Member
Basalt at -134 m (-433 ft). Thus, the aquifer is approximately 66 m (-210 R) thick at this location. The
water table surface in the vicinity of the SALDS for March 1999 is shown in Figure 2.2.

The saturated zone begins approximately 50 m below the upper contact of the Ringold Formation
(within unit E). No identifiable confining layers have been recognized in this aquifer, but pumping tests
suggest that it is partially and/or locally confined. Swanson (1994) identified the general locations of two
of these layers within the aquifm. The aquifer is shown as divided roughly into three unequal layers
because of the semiconfining strata. The confinement maybe the result of layers of cementation within
the Ringold Formation. The horizontal component of hydraulic gradient in the general vicinity of the
SALDS for March 1999 is approximately 0.0018, but is significantly higher very near the drain field
because of infiltrating effluent. For instance, the horizontal hydraulic gradient between wells 699-48-77A
and 699-48-77D in March 1999 was -0.004.

Vertically-separated well pairs to the southeast and northeast of the SALDS indicate that there is
virtually no measurable vertical gradient within the uppermost aquifer in this area, away from the imme-
diate vicinity of the SALDS. The hydrography of wells 299-W6-7 and 299-W6-6 (Figure 2.3) illustrate
the lack of significant vertical hydraulic potential in this area. Well 299-W6-6 is screened 52 m (172 R)
lower in the aquifer than well 299-W6-7. As expected, proximal SALDS wells (699-48-77A, 699-48-
77C, and 699-48-77D) indicate a consistent downward-directed vertical gradient near the facility as a
result of SALDS discharges (Figure 2.4). The consistently higher head in well 699-48-77A suggests that
infiltration of effluent to groundwater (mounding) from the SALDS is occurring closer to this well than
well 699-48-77D. Both 699-48-77A and 699-48-77D are screened at the water table; 699-48-77C is
screened -20 m below the water table.
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The hydraulic potential between the unconfined (uppermost) aquifer and the confined, upper-basalt
aquifers is also directed downward near the SALDS. However, the lack of measurable vertical gradient
within the unconfined (uppermost) in the general vicinity of the SALDS (e.g., wells 299-W6-6 and 299-
W6-7) suggests that significant discharge from the uppermost aquifer to the upper-basalt aquifers does not
occur in this area, despite the potential for downward flow.

Annual-to-monthly water level measurements are made in all 21 wells in the SALDS tritium-tracking
network. The composite hydrography in Appendix C,,grouped by their well locations relative to the
SALDS, illustrate the results of these measurements cwer the last several years. The most obvious feature
common to all wells in the network is the steady decliine in water levels since the late 1980s. This decline
is a result of the termination of effluent disposal activities within the 200 West Area over the past two *

decades. Asa result of this, and the beginning of the SALDS operation, water levels in the SALDS
proximal wells, most notably well 699-48-77A, are becoming consistently higher than water levels in the
rest of the network wells.

Falling groundwater levels in the SALDS area is also limiting the service life of some of the tritium-
track@g netwc)rk wells. Table C. 1 (Appendix C) indicates projected service life for SALDS tritium-
tracking wells.,based on a linear calculation of decline, and using the most recent 1 year of records
(ending in Mqy 1999). By this estimate, some wells in the network may have only a few years of service
left, such as well 299-W7-9, which is projected to have <3 years left. Most of the wells at risk of going
dry are locatecl near the 200 West Area boundary, south of the SALDS. Loss of some of these wells may
not significantly reduce network efficiency because of the density of well coverage in this area.

2.2.1 Vadose Zone and Aquifer Hydraulic Characteristics

During the site-evaluation of the SALDS in 1994, two shallow (-6.5 m) boreholes were drilled into
the calcareous portion of the Plio-Pleistocene unit near the southwest and southeast comers of the SALDS
drainfield for the purpose of conducting infiltration tests. The tests were conducted out of concern for the
potential of the Plio-Pleistocene unit to cause excessive lateral diversion of effluent discharged to the
SALDS. Three falling-head tests produced infiltration rates ranging from 0.9 L “day-l - m-zat the south-
eastern comer to 66.8 L “day-l . m-2in the southwest borehole. The only reliable constant-head test, from
the southwestern borehole, yielded a hydraulic conductivity of 2.7E-3 cm” see-]. No other in situ tests
were conducted in the vadose zone, but laboratory analyses for saturated hydraulic conductivity (&)
produced values ranging from 1.4E-2 cm” see-] in the upper, unsaturated portion of the Ringold Forma-
tion, to 5.3E-6 cm” see-l in the Plio-Pleistocene unit at a depth of-11 m. The average (n=l 2 samples)
laboratory-determined K, for the Plio-Pleistocene unit was 3.OE-3 cm. see-], while the average (n=2) for
the upper portion of the Ringold was 1.6E-2 cm” see-] (WHC 1994).

Three constant-rate aquifer tests were conducted at three intervals in well 69948-77C during the
drilling of this well in 1994 (Swanson 1994). Well 6’99-48-77D was used as an observation well. These i
tests produced estimates of K, ranging from -0.004 cm. see-*to -0.042 cm - see-l, with the lower estimate
occurring in the upper -one-third of the aquifer. Storativity was calculated at 0.0016 fi-omone aquifer
test within a semi-confining layer in the Ringold Formation, but a storativity value of 0.0005 was found to

:

work best when applied to type curves for analyzing the remaining two aquifer test results. Both of these
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values are typical of confined aquifer storativity. Three slug tests were also performed in the same test
intervals as the pumping tests and yielded comparable results.

2.2.2 Groundwater Flow

A derivative of the Darcy equation was used to obtain the magnitude of groundwater flow near the
SALDS facility. The relationship is expressed by

where ~ is the horizontal component of average linear flow velocity, KSis the saturated hydraulic
conductivity, I is the horizontal component of hydraulic gradient, and&is the effective porosity of the
aquifer material. Using the March 1999 regional hydraulic gradient of 0.0018, an assumed&of-0.25
(Graham et al. 1981; Graham et al. 1984; Cole 1997), and the range of K, from the constant-rate aquifer

tests (-0.004 cm” see-*to -0.042 cm” see-l), yields a ~ range of 3.OE-5 cm” see-] (0.03 n-dday)to 3.OE-4

cm” see-] (-0.3 ndday). Using the gradient for March 1999 between wells 69948-77A and 699-48-77D

(0.004), results in a range for ~ of 6.OE-5cm” see-’ (0.05 m/day) to 6.7E-4 cm” see-’ (0.6 m/day). Within
a very restricted area immediately adjacent to the region of effluent infiltration at the SALDS, flow veloc-
ities presumably would be higher still because of the higher hydraulic head. Within and very near the
area of infiltration, the greatest component of groundwater flow would be downward (see Section 4.0).

Based on the groundwater contour map for March 1999 (see Figure 2.2), groundwater flow in the
general region around the SALDS is dominantly northeast. However, perturbations caused by effluent
discharge to the facility produce a “radially” divergent flow close to the SALDS. The flow directions
indicated in Figure 2.2 are interpretive in nature. For instance, it is not known how far groundwater flows
southwestward from the SALDS before taking an easterly or northeasterly course. It should also be
recognized that this figure represents only a potential flow field to illustrate probable direction of flow at
any point in the field, and that actual translocation of water molecules (or tritiurn) has not occurred along
a path equal to the entire lengths of the flow lines (i.e., lengths of the flow lines are arbitrary).

2.2.3 Comparison of Current Conditions with Numerical Model Predictions

Several numerical simulations of groundwater flow and transport have been conducted for the
SALDS since the planning stage of the facility began in 1991. A summary discussion of these models
and two relevant vadose-zone flow models is presented by Bamett et al. (1997). Early two-dimensional
models (e.g., Golder 1991) used overly robust values for SALDS operation and assumed steady-state
conditions. Some of these extra-conservative models predicted that tritium would reach the Columbia
River in 100+ years at concentrations near the drinking water standard (DWS) at 20,000 pCi/L. Later,
more sophisticated three-dimensional models, such as Chiaramonte et al. (1996), incorporated realistic
operating scenarios for the SALDS, terms for tritium decay, and transient flow conditions. These models
indicated that the tritium plume generated by SALDS would remain within -2 km of the SALDS until the
plume decayed.
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The most recent groundwater numerical model for the SALDS used the three-dimensional Coupled
Fluid, Energy, and Solute Transport (CFEST) code (Gupta et al. 1987) to predict hydraulic head and
tritium plume extent through the year 2100 (C. R. Cole and S. K. Wurstner in Bamett et al. 1997). In this
model, transient flow simulations using CFEST were performed for the period of 1980 through 2100.
The SALDS was assumed to receive tritium from 1996 through 2025, and effluent with no tritium
through 2034. One-year time steps were used, incorporating estimates of SALDS future discharge
volumes and tdium quantities, and actual volumes an{dquantities through 1996. Model results were
illustrated as hydraulic head distributions, lateral tritium plume extent, and vertical dis~bution of tritium
in the vicinity of the SALDS.

Comparison of the model predictions for the year 2000 with actual late 1999 values indicate that the
simulations are very close to reality. Figures 2.5 and 2.6 illustrate the predictions for head distribution
and tritium concentrations, respectively, for the year 2000 near the S~DS. Hydraulic head at the
SALDS in welll699-48-77D appears to be -1 m lower than predicted by the model (138.0 versus 139.0--
compare with Figure 2.2). However, the highest head for the March 1999 potential map (see Figure 2.2)
near the SALDS is 138.65 mat well 69948-77A, which is in virtual agreement with the 139 m value
predicted by the model. Also, the actual high point of the SALDS groundwater mound for March 1999 is
probably even (closerto 139 m--somewhere between well 699-48-77A and the SALDS. Centering of the
mound at well 69948-77A is an artifact of contouring, because this well has the highest water level in the

~ immediate vicinity.
I
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Figure 2.5. Hydraulic Heads Predicted in the Vicinity of SALDS in 2000
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The extent of the tntium plume is greater in the simulation than actually observed (e.g., no increases
in tritium have been observed in wells 299-W7-5, -W7-6, and -W7-7 [as of April 2000]), although the
model predicts concentrations between 500 and 2,000 pCi/L in these wells by year 2000. Also, the model
indicates tritium activities of-20,000 pCi/L reaching nearly to the bottom of the aquifer in the vicinity of
SALDS and nearly 200,000 pCi/L at the level at which well 699-48-77C is screened, 37 m above the
bottom of the aquifer and -20 m below the water table (see Bamett et al. 1997). Sampling in July 1999
indicated only 77,000 pCi/L in well 699-48-77C, but results from April 2000 produced results of
-430YO00pCi/L. However, this well produced tritium”results of only 8,100 pCi/L as recently as January
1999, and only sporadic, low results in earlier samples. Thus, it is probable that tritium from the SALDS
has not penetrated as deeply into the aquifer as quickly as the model predicts. The model does accumtely
predict the high levels of tritium observed in wells 699-48-77A and 699-48-77D (see Section 3.0).

One of the reasons for the departures between the year 2000 CFEST model predictions and actual
observations for tritium distribution in groundwater is the discrepancies between projected and actual
values for discharged tritium quantities. While actual versus modeled discharge effluent volumes are
virtually identical (238M and 237M liters, respectively, 1997 through 1999), the total quantity of tritium
sent to the SALDS through September 1999 (-304 Ci) is less than half of the quantity assumed for the
model through 999 (-649 Ci).
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In summary, the CFEST model of Cole and Wurstner (in Bamett et al. 1997) accurately predicts the
head distribution in the vicinity of the SALDS. The model appears to overestimate the lateral and, to a
lesser degree, the vertical extent of tritium in the groundwater surrounding the SALDS, probably because
the quantity of trlium released to the facility has been only one-half of the amount assumed by the model.
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3.0 Tritium-Tracking Results and Groundwater Geochemistry
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Groundwater sampling and analysis for the SALDS consists of two parts: tritium sampling in
21 wells surrounding the facility, and sampling for a larger list of constituents in the 3 SALDS proximal
wells and 1 background well. This section describes the prominent historical analytical results from both
of these efforts since the beginning of SALDS monitoring in 1992 through August 1999.

Some of the 21 wells in the tritium-tracking network have been sampled since the 1960s, but only the
tritium results since January of 1995 (11 months prior to SALDS operation) are included in this discus-
sion. The SALDS proximal well 699-48-77A was installed in 1992, and wells 699-48-77C and 699-48-
77D were emplaced in 1994; analytical results for these wells begin during the years of installation. Well
299-W8-1 was designated as a replacement upgradientlbackground well for the SALDS in 1997, but
groundwater monitoring in this well for the LLBG dates back to its installation in 1988. Because of its
importance to historical groundwater conditions upgradient of the SALDS, analytical results since 1988
are examined for this well. The constituent lists and historical aspects of groundwater monitoring are
discussed in Section 1.3.2. Evaluation of analytical results from the SALDS proximal and background
wells focuses on the list of 16 parameters with groundwater enforcement limits or monitoring require-
ments found in Section S1.A. of ST-4500 (Washington State Department of Ecology 1995).

3.1 Results of Tritium Monitoring in Groundwater

Appendix D lists all historical results from the21 wells in the tritium-tracking network fi-omJanuary
1995 through August 1999. Figure 3.1 shows the locations of the tritium-tracking wells, the maximum
results for the latest monitoring period (FY 1999), and the trends in tritiurn activities since the previous
year (FY 1998).

Only the three proximal SALDS wells (699-48-77A, 699-48 -77C, and 699-48-77D), which are
immediately adjscent to the facility, have indicated the effects of tritium disposal at SALDS. Figure 3.2
shows the trends for tritium activities in these three wells for the entire history of monitoring through July
1999.

Wells in the southeast portion of the network (i.e., 299-W6-7, 299-W6-8, 299-W6-1 1, 299-W6-12,
299-W7-6, and 299-W7-8) reflect the dissipating tritiurn plume that originated Ilom the northeast portion
of the 200 West Area. All wells in this area have shown a generallydownward trend in tritium activities
(Figure 3.3), with the exception of well 299-W6-6, which is a deep companion of well 299-W6-7 and has
not been affected by the 200 West Area tritium. Some wells, such as 299-W6-8 and 299-W6-11, appear
at first to have recent increases in tritium activities, but these fluctuations are within the historical range of
counting errors. The August 1999 increase in well 699-W6- 11 represents a larger fluctuation horn the
1998 result than the historical range, but the 1998 result is suspected of enror. Also, the 1999 result is still
in line with a continuing downward trend, and at a rate consistent with the historical rate of decline of
tritiurn activities in this well.
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Figure 3.2. Trends of Tritium Activities in SALDS Proximal Wells Through July 1999

Well 299-W8-1, is nearly 1 km away from the facility, and is unaffected by discharges to the SALDS.
This well produced one marginally-detectable tritium result of 220 pCi/L (minimum detectable activity
[MDA] = 184 pCi/L) in July 1999, but has historically produced no detections since tritium monitoring
began in this well in 1988. Three additional tritiurn results (including a September 1999 result) from this
well during FY 1999 were also below detection.

Tritifi fwst appeared in July 1996 in well 69948-77A, which is the proximal well that is furthest from
the SALDS drainfield (-100 m). Tritium activity in this well rose to a maximum of 2.0 E+6 pCi/L in
September 1997, and has generally declined since then. The highest tritium activities detected in ground-
water at the SALDS thus fti is 2.1E+6 pCi/L from well from well 699-48 -77D, which is only a few
meters north of the facility and screened at the water table. However, tritium did not appear in this well
until September 1997, more than a year later than in the more distant well 69943-77A. The possible
reasons for this apparent paradox are discussed in Sections 3.3 and 4.0. Proximal well 699-48-77C is
completed deeper within the aquifer beneath the SALDS, and produced detectable tritium results
(3,000 pCi/L) as fiwback as August 1996. Thereafter, detections of tritium were minimal and sporadic
until October 1998, when tritium activities began climbing to 7.7E+4 pCi/L in July 1999 and most
recently 430,000 pCi/L in April 2000.

.
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3.2 Groundwater Geochemical Results
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In addition to tritium, the three SALDS proximal wells and background well 299-W8-1 are sampled
for a larger list of constituents. Enforcement limits for 16 (including tritium) of these constituents are
assigned by ST4500 for the three proximal wells (699-48-77A, 699-48-77C, and 699-48 -77D). These
16 constituents, the corresponding enforcement limits, and the maximum, mean, and standard deviation
through July 1999 for each are listed in Tables E.1 through E.4 in Appendix E. Also listed for comparison
are Hanford sitewide groundwater background values for each constituent (from Johnson 1993 and
DOE/RL 1997).

All analytical results of constituents with permit enforcement limits have historically been below
those limits in all three proximal SALDS wells, with the exception of pH and one measurement of total
dissolved solids (TDS). Wells 699-48-77A and 699-48-77D slightly exceeded maximum pH limits (8.5)
once each in single laboratory measurements during 1994 and 1995, respectively. A laboratory measure-
ment of pH from a sample taken from background well 299-W8-1 also produced a result of 9.08 in Octo-
ber 1998. Replicate measurements taken in the field for all of these samples were in line with historical
results, and indicate that the laboratory measurements were not representative, and should not be used for
compliance purposes. Loss of C02 and other processes during transport or handling may significantly
alter the pH of a sample.

In 1996, well 699-48-77A produced a maximum TDS result of 654,000 pg/L, which is well above the

permit enforcement limit of 500,000 ~g/L. This result occurred in conjunction with elevated concen-
trations of anions and cations, and is attributed to the dissolution of natural soil components by clean c
SALDS effluent (see discussion below). The enforcement limit for this parameter has not been exceeded
since the 1996 occurrence.

Figures 3.4 through 3.6 illustrate trends for concentrations of specific parameters in the SALDS prox-
imal wells fi-omthe beginning of monitoring through July 1999. The increases in each of these constitu-
ents is most likely a result of the leaching of natural salts (e.g., gypsum, calcite) by dilute SALDS effluent
during infiltration through the vadose zone (see Thornton 1997 and Bamett et al. 1997). During the entire
period of SALDS operation (December 1995 to present) these same constituents have been below detec-

tions limits in most effluent verification samples (e.g., <200 pg/L sulfate; <1000 pg/L TDS). Well 699-
48-77A shows the earliest and most pronounced response. The early appearance of sodium in this well in
higher concentrations, prior to SALDS construction, maybe the result of dissolved sodium bentonite clay
used as a sealant during well construction. Concentration of this element fell off as remnant bentonite
was washed out of the well environment overtime. A few years later, the influx of SALDS effluent
carrying dissolved soil components from the vadose zone (and possibly the remnants of the first source of
sodium, i.e., the bentonite scale) resulted in another epis,ode of elevated sodium.

Other parameters showing abrupt increases in concentrations (chloride, conductivity, sulfate, TDS,
and dissolved calcium) all correspond to the arrival of elevated tritium in well 699-48-77A (approxi-
mately July 1996). Well 699-48-77D also produced abruptly elevated levels of chloride, conductivity,
sulfate, and TDS at approximately the same time (July 1996) as occurred in well 699-48-77A, but without
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the appearance of tritium. Tritium did not appear in significant activities in well 69948-77D until
September 1997. The probable reasons for this disparity are discussed in Section 3.3.

With few excep~ions, average concentrations for constituents with enforcement limits also fell below
established Hanford Site background values for these constituents in the SALDS proximal wells. The
exceptions include copper, mercury, strontium-90, and tritium, which averaged above at least one of the
two sitewide background concentrations (Johnson 1993; DOE-RL 1997). Tritium has exceeded back-
ground in all three proximal wells due to the planned disposal of this isotope at the SALDS. Background
values have not been calculated for the four organic constituents on the enforcement list.

Average concentrations of copper and mercury were consistently above the most conservative back-

ground values for these metals (1.37 pg/L and 0.004 wg/L, respectively) in all three proximal wells, as
well as in background well 299-W8-1. The highest averages for both copper (5.23 ug/L) and mercury

(0.32 pg/L) occurred in well 699-48-77D.

Strontium-90 results are reported above the DOE-RL (1997) sitewide background of 1.14 pCi/L,
particularly in well 699-48-77D. However, an evaluation of the counting errors for strontium-90 suggests
that some of these results are actually below detection limits; most of the remaining results barely exceed
detection limits.

3.3 Discussion of Results

Concentrations for most constituents in the list of Appendix E are essentially uniform over time and
are well within enforcement limits and sitewide background (where background has been calculated).
Some exceptions are noted above in Section 3.2. The high standard deviation in constituents such as
sulfate, TDS, and tritium in the proximal SALDS wells indicates the incursion of effluent from the
SALDS. High standard deviations of some other constituents, such as metals, reflects the generally low
concentrations of these. Occasional departures of a few micrograms per liter produce a dramatic rise in
measures of variability, but actual concentrations remain very low.

Comparison of the trend plots for tritium in SALDS proximal wells with plots for sulfate, conduc-
tivity, and TDS reveals an apparent paradox. The arrival of tritium in well 69948-77A is also marked by
significant increases in sulfate, conductivity, chloride, TDS, calcium and sodium. As noted, these con-
stituents have been linked to dissolution of natural soil salts by the clean effluent discharged to the
SALDS (Thornton 1997; Barnett et al. 1997). Well 699-48-77D also displays an abrupt increase in
sulfate, TDS, and conductivity that corresponds in time with the increases in well 699-48-77A. However,
tritium does not appear in elevated quantities in well 69-48-77D until late 1997—more than a year after
the surge in concentration of the other parameters in this well. A possible explanation is that the early
(tritium-free) tests of the SALDWETF system (see Section 1.3.1) in late 1994 to early 1995 involved
small discharges of short duration. These may have been of insufficient volume to reach groundwater at
well 69948-77A, and may have remained impounded near the Hanford/Plio-Pleistocene contact due to
the contrasts in hydraulic conductivity between these units (see Section 2.0). Later, when tritium dis-’
charges began in December 1995, the earlier discharges may have been virtually overtaken by the larger,
tritium-bearing discharges in the vicinity of well 69948-77A, and then forced downward due to the added
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hydraulic head, The same discharges in December 19!95would have applied additional hydraulic head to
the early tritium-free effluent (with dissolved soil salts) already migrating toward well 699-48-77D within
the ambient groundwater flow field.

.

Strontium-(90 is reported slightly above detection limits in SALDS proximal wells and upgradient
.

well 299-W8-1 sporadically. Most results above detection have been low (maximum= 7.1 in well 699-
48-77C in December 1997) and, in some cases, within a few percent of counting error, near MDA, or
sitewide background (see Appendix D). Because of the timing and locations of detections, it is unlikely
that this constituent could have originated from the SALDS. Well 299-W8-1 produced detections of
strontium-90 in late 1991 well before SALDS construction. Also, wells 699-48-77C and 699-48-77D
produced detections of this isotope well in advance of other, more mobile constituents demonstrably
resulting from ISALDSdischarges. Interestingly, well 699-48-77A, which responds most readily to
SALDS discharge events, has produced only one detectable result for strontium-90, while wells 699-48-
77C and 699-48-77D have produced 4 and 6 results, respectively. Evaluation of the counting errors for
these analyses suggest that the results, may be marginally detectable or even below detection. If the
results are valid, it maybe that discharges from the SALDS, which reach well 699-48-77A most easily
and quickly, have a dilutive effect on existing groundwater, thus preventing frequent detections of trace
constituents in ambient groundwater. Wells 69948 -7’7Cand 699-48-77D have not been as dramatically
affected by SALDS discharges until recently. Hence, remnants of preexisting groundwater constituents
would be more easily detected.
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4.0 Conceptual Model

Drilling, hydrologic testing, and media analyses during construction of the SALDS and the proximal
groundwater monitoring wells, and subsequent results of groundwater monitoring over the past -7 years
have provided abundant information with which to construct a concept of the SALDS physical setting and
response to operation. Figure 4.1 illustrates schematically the effects of disposal on the subsurface at the
SALDS and other features that have direct bearing on flow and transport of SALDS effluent in the vadose
zone and uppermost aquifer. This model is prefaced on the information presented in previous sections of
the document, the salient points of which are discussed below. These points are then synthesized to
derive the model parameters. The model represents a scenario which will explain observations and
measurements fi-omtesting and monitoring, and is used as a basis fi-omwhich to formulate an effective
groundwater monitoring plan.

4.1 Hydrogeology

Well 699-48-77A was installed as an upgradient well to the SALDS facility, but within 7 months
of the beginning of facility operation this well was the first to respond to the discharges. All three wells
in the proximity of SALDS produced a discemable hydraulic response to the first discharges, but well
699-48-77A responded far more intensely, suggesting a closer proximity and more direct connection to
the point of effluent infiltration, despite its more remote location from the SALDS. This well has consis-
tently maintained a higher hydraulic head, up to -0.75 m higher, than the other two SALDS proximal
wells. As Figure 4.1 indicates, effluent fi-omthe SALDS is probably entering groundwater at a point
somewhere between well 699-48-77A and the SALDS. Water level measurements taken regularly in
piezometers in the SALDS drainfield indicate that effluent is infiltrating mostly through the southern
portion of the facility. The discharges create a local groundwater mound in the vicinity of this infiltration
point, but groundwater flow resumes a northeasterly trend a short distance from the facility. Likewise,
downward flow potential is enhanced in the vicinity of the effluent entry point. The effects of the head
increase are transmitted throughout the thickness of the aquifer beneath the SALDS, but actual transport
of effluent is more limited, and flow is maintained in a north.northeasterly trend near the bottom of the
aquifer. This is suggested by the @val times and distribution of tritium in SALDS proximal wells (see
Section 4.2) and hydraulic head difference represented between wells 699-48-77C and 699-48-77D.

Travel time through the vadose zone to the well screen at well 699-48-77A was from-5 to 8 months
under the hydraulic head produced by the first routine discharges; the 3-month uncertainty is due to a
quarterly sampling schedule. A period of relative inactivity (little to no discharge) at the SALDS occurred
from July 1996 through June 1997 (see Figure 1.2). This was followed by a substantial increase in dis-
charges in July 1997. The hydrographyof well 699-48-77A (Figure 2.4) indicates a dramatic decrease
in hydraulic head around September 1996 (which may have begun even earlier), with a sudden rise in
September of 1997. If these discharge/head-response events are correlatable, it would suggest a response
time of only-2 months in well 69948-77A to these discharge events. This is strictly a hydraulic response
to SALDS discharges and does not imply that effluent has migrated to the well. The hydraulic response
time would be highly dependent on available head (i.e., the magnitude and duration of the discharge
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Schematic Diagram of SALDS Operation and the Effects on the Uppermost Aquifer. Dashed lines are equipotentials; arrows

indicate potential groundwater flow directions; H = Hanford formation, PP = Plio Pleistocene unit; R = Undifferentiated
Ringold Formation; SMB = Saddle Mountains Basalt. Tritium results shown near the well screens are maximum activities
observed as of Julv 1999.
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event). As indicated in Figure 4.1, average linear flow velocity would naturally be greater at locations
closer to the apex of “thegroundwater mound, where the point of infiltration adjoins the water table.

The average linear flow velocity of groundwater in the aquifer in the vicinity of SALDS depends on
proximity to the small groundwater mound generated by the facility, the magnitude of which is in turn
dependent on the facility’s discharge schedule. As noted in Section 2.2.2, groundwater velocity very near
the point of infiltration maybe several times greater than it is a short distance away. Figure 4.1 depicts
the higher flow rates (estimated at 0.05 to 0.6 n-dday),based on the hydraulic gradient between wells
699-48-77A and 699-48-77D, which incorporates the zone of effluent infiltration. Immediately beneath
the zone of infiltration the gradient is higher still, with a significant downward vertical component. A
relatively short distance away from the facility, however, the hydraulic gradient falls off quickly,
producing groundwater flow rates of only -0.03 to 0.3 niday.

4.2 Geochemistry

Tritium from SALDS operation was first observed in groundwater in well 699-48-77A in the July
1996 sample from this well. This means that tritium may have reached the well anytime between the
April and July sampling events in 1996. Because tritium travels virtually in unity with water, it is
assumed this represents the first observation of eflluent from the SALDS. Hence, the length of time for
the effluent to travel through the vadose zone to the water table is a maximum of 8 months; this would
assume a point of infiltration at immediately above well 699-48-77A. More likely, the effluent reached
the water table somewhere between the SALDS and this well, based on travel times calculated for
groundwater flow and subsequent observations in the other SALDS wells.

Elevated levels of sulfate, TDS, and other constituents (see Section 3.0), derived principally fi-omthe
Plio-Pleistocene evaporite unit, arrived at well 699-48-77A at the same time of the fwst tritium obser-
vation - approximately July 1996. However, elevated sulfate and other soil-derived constituents were
detected in well 699-48-77D at the same time (July 1996) as in well 699-48-77A, but without tritium.

This apparent paradox can be explained by the scenario presented in Figure 4.1. Early test discharges of
clean water (without tritium) were discharged to the SALDS during late 1994 and early 1995 as part of
engineering tests of the ETF/SALDS system (see Sections 1.3.1 and 3.0). The volumes of these tests
were of lesser magnitude than subsequent discharges when operations began in late 1995. Thus, the
effluent from these tests may have reached the water tible in only scant quantities and under low head
conditions somewhere between the SALDS and well 699-48-77A. The dissolved soil components
(sulfate, etc.) moved northhortheast toward well 699-48-77D with the natural groundwater flow. Later,
when operations began, with large volumes of effluent containing tritium, the additional head drove the
dissolved soil salts from the test discharges more rapidly toward both wells, Because of the nearness of
the infiltration point to well 699-48-77A, and the limited volume of the test discharges, the tritium-
bearing discharges essentially overtook and combined with the soil salts signature from the test
discharges, thus appearing as one event in well 699-48-77A. At the same time, the dissolved soil salts
from the first discharges (without tritium) were driven more rapidly toward well 699-48-77D by the
increased head of the tritium-bearing discharges and arrived there, coincidentally (within a three-month
margin of error), at nearly the same time as the tritium and soil salts arrived together in well 69948-77A.
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More than a year later, tritium from the first operational discharges reached well 699-48 -77D. For this
sequence to occur would require that the point of infiltration be located somewhere between the SALDS
and well 699-48-77A.

.

4.3 Discussion

Based on accumulated hydrologic and hydrogeochernical data, effluent from the SALDS is evidently
creating a limited groundwater mound a short distance south of the facility, somewhere between the
drainfield and ‘well699-48-77A in a north-south direction. The amount of east-west offset (if any) of the
point of infilpation from the drainfield to well 699-48-77A is unknown, but cannot be appreciable if
estimates of groundwater flow rates (Section 2.2.2) are reconciled with observations. Tritium was dis-
charged to the SALDS beginning in December 1995, and was first observed in downgradient well 699-
48-77D in September 1997. If a point halfway between well 699-48-77A and the southern edge of the
SALDS is assumed for the point of infiltration, then the effluent discharged in December 1995 would
have taken approximately 1.5 years to travel -108 m to well 699-48-77D. Ifit is assumed that travel
through the vafjose zone consumed -0.5 year (Lu et al.. 1993; Barnett et al. 1997), then approximately
1 year would have been required for transport of tritium over the 108-meter distance. Thus, a rate of
-0.3 m/day is calculated for groundwater flow velocity in the direction of well 699-48 -77D. This rate
agrees reasonably well with the 0.6 m/day estimated blyDarcy equation calculations in Section 2.2.2 for
the higher groundwater flow rates near the SALDS. It should be recognized however, that the SALDS
wells are sampled on a quarterly basis, and prior to the September 1997 sampling event, well 69948-77D
had not been sampled since April of 1997. This represents a potential 5-month discrepancy in the above
travel-time estimate. If the five months are deducted from the travel time, a groundwater flow rate of
-0.5 m/day is calculated, which is even closer to the 0.6 m/day Darcy calculation for flow near the
SALDS.

Hydraulic ,gradient decreases within a short distance from the facility as the influence of the limited
groundwater mlound diminishes, and thus results in a potentially lower groundwater flow rate (assuming
that the hydraulic properties of the sediments are similar). As presented in Section 2.2.2, the estimate for
groundwater flow rates outside the immediate influence of SALDS discharges is 0.03 to 0.3 m/day. If
this range of flow rates is used to calculate travel time in a straight line from well 69-48-77D to the next
downgradient well, 699-51-75 (699-51-75 is -940 meters away, nearly directly downgradient of the
SALDS-see Figure 2.2), groundwater would take frcjm-8.6 to 86 years to reach well 699-51-75 from
well 69948 -77D. In comparison, numerical models c}fCole and Wurstner (Bamett et al. 1997) estimated
that tritium (at -500 pCi/L) will reach well 699-51-75 in 2005, or about 8 years after reaching well 699-
48-77D. However, as noted in Section 2.2.3, the numerical model assumed twice the tritium inventory
that has actually been discharged thus far in the life of the facility. Hence, because of dilution and decay,
tritium activities at observable levels (i.e., distinguishable from background) may require substantially
more than 8 years to reach well 699-51-75. Likewise,, the numerical model also predicts that tritium
would be observed (at -500 pCi/L) first in wells 299-’W7-5, 299-W7-6, and 299-W7-7 sometime in 2000. :
The arrival of Ititium at these wells may be slightly delayed as a result of the reduced tritium inventory in
actual discharges. However, this is problematic because most of the tritium was discharged at the
beginning of SALDS operations, and the actual discharge volumes (i.e., driving forces) have been almost

,

exactly what the model assumed.
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The extent to which remnants of the effluent flows to the south along the Plio-Pleistocene unit (see
query in Figure 4.1 above Plio-Pleistocene) is unknown, but cannot be significant because of the dis-
continuous nature of the Plio-Pleistocene caliche as observed in test holes, and by virtue of the relatively
rapid and intense response of well 69948-77A to effluent discharges.

Effluent moves downward rapidly in the region of infiltration between the SALDS and well 69948-
77A, but, due to lack of sufficient head, probably does not reach the bottom of the aquifer. Also, because
of a lack of vertical gradient within the aquifer away fi-omthe influence of the SALDS, it is expected that
the greatest opportunity for detecting tritium migration will be near the water table rather than deeper in
the aquifer, either in wells 699-51-75, 699-49-79, or wells immediately south of SALDS along the
200 West Area boundary (e.g., 299-W7-3, 299-W7-5, 299-W7-1 1).

As of the end of September 1999, -2.7E+5 m3 of effluent have been discharged to the SALDS. If we
assume an average effective porosity of 0.2, then a saturated volume of soil equal to -1 .35E+6 m3, or
110.5 m on a side, is needed to contain this volume of effluent. If the aquifa is -66 m thick at the
SALDS location (a conservative value, since it does not include mounding and a variably-saturated
vadose zone), and were composed entirely of effluent, the area thus encompassed would be -20,450 m2.
Or, assuming that the effluent spread evenly in all directions from the point of infiltration, and to a depth
of 66 m, a circular surface area with a radius of-81 m would be encompassed. Realistically, based on the
observations of tritium occurrence near the facility in well 699-48-77C, it is highly unlikely that the efflu-
ent has displaced preexisting groundwater to the base of the aquifer. Furthermore, the effects of the Plio-
Pleistocene stratum and Ringold semi-confining layers (see Section 2. 1) have probably aided additional
lateral spreading of effluent in the vadose and saturated zones beneath the SALDS. Preferential move-
ment to the south in the vadose zone is already suspected as a mechanism for translocating the point of
infiltration to groundwater. Factors of dispersion are also not accounted for in this estimate. Hence, the
area of lateral spreading is undoubtedly somewhat greater, and the calculated area would be considered a
minimum. Nevertheless, the estimate does illustrate the generally limited dimensions of the sediment
volume that is thus far needed to contain SALDS discharges.

4.4 Conclusions

●

●

●

From the above discussions, it can be surmised that:

Effluent from the SALDS drainfield is diverted laterally in the vadose zone by a relatively imperme-
able, but discontinuous evaporite horizon (the Plio-Pleistocene unit), such that eflluent enters the
aquifer at a location north of the SALDS, between the SALDS and well 699-48-77A (as viewed in a
north-south plane).

The effluent will dilute in the groundwater and spread “radially” away from the small groundwater
movnd for a limited distance before returning to a northeasterly direction of flow.

Arrival times of tritium in network wells outside of the SALDS proximal wells will occur later than
predicted by the numerical model because of the reduce tritium inventory in actual discharges.
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●

●

The arrival,of tritium at wells outside of the SALI)S proximal wells may occur within the next year at
one or more of the wells near the 200 West Area boundary, depending on the intensity of SALDS
operations,. Arrival of tritium at downgradient well 699-51-75 will occur in >5 years (i.e., later than
2005). ●

.

The interplay between hydrostratigraphic features, SALDS discharge schedule, and tritium inven-
tories will ultimately determine which well(s) will[ be affected next and the timing of these events.

Well 299-IN8-1, which has been used as a background water quality well is no longer a legitimate
monitoring point for groundwater quality comparisons for the SALDS. The hydrologic changes
brought about by SALDS operation have altered flowpaths in this region, such that groundwater at
well 299-W8-1 no longer flows past the SALDS site.

Although well 699-51-75 is almost directly downgradient of the SALDS (Figure 2.2), it is at a con-
siderable distance from the facility compared to the proximal wells. Simply because of this distance, it
would be prudent to monitor the deep piezometer companion to this well, 699-51-75P, in case vertical
migration has occurred between the SALDS and this well site. Wells at the 200 West Area boundary
projected to detect tritium in 2000 are currently monitored on a semiannual schedule in anticipation of the
arrival of the tritium plume. Well 299-W8- 1 is no longer a valid monitoring point for upgradient ground-
water quality. However, this well should still be sampled for tritium on an annual basis to ensure the fill
extent of SALDS effluent is not overlooked. SALDS proximal wells alone should be sampled for perrnit-
regulated constituents (including titium). Historical records from upgradient wells (near 200 West Area)
could be useful in resolving minor detections of various constituents, but increasingly, the mound at the
SALDS is forcing preexisting groundwater away from the facility. Thus, only remnant quantities of
historical groundwater constituents remain beneath the SALDS.
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5.0 Groundwater Monitoring Program

The groundwater monitoring plan presented in this section is prefaced on experience and data
collected thus far from groundwater monitoring at the SALDS. The changes made in this plan from the
original plan of Davis et al. (1996) are relatively minor, and include an elimination of constituents that are
no longer considered appropriate for groundwater quality evaluation at the SALDS, based on historical
monitoring of effluent and groundwater. Additional changes from current monitoring practices (see
Section 1 and Davis et al. 1996, Barnett et al. 1997) include: an increase in the frequency of measurement
of tritium activities in some tritium-tracking wells; the elimination of a well as an upgradient monitoring
site; and the addition of a deep tritium-monitoring point in the uppermost aquifer downgradient of the
SALDS.

5.1 Monitoring Objectives and Scope

I
The primary objectives of this groundwater monitoring plan remain largely identical with those of the

initial plan of Davis et al. (1996), generally, to determine the effects on groundwater, both chemical and
radiological (from tritiurn), of SALDS operation. The specific objectives of the 1996 plan were to:

1’
● determine if groundwater quality has changed from pre-operational conditions

. evaluate any potential impact the SALDS may have on groundwater quality in the uppermost aquifer

. demonstrate compliance with ST-4500 (Ecology 2000) and enforcement limits

. track the migration of tritium in the aquifer as it enters groundwater from SALDS operations.

Because much more is now known about the effects of SALDS operation on the groundwater, some
of the approaches to addressing these objectives, and the relative importance of each, have changed. It is
already demonstrated that groundwater quality has changed from pre-operational conditions, but to what
degree it has changed remains an ongoing issue. That the SALDS has impacted groundwater quality near
the facility is no longer in question, but how this has occurred, its longer term effects, and what fiu-ther
impacts may be expected in the fiture are still of prime concern. Compliance with the permit conditions
and comparison of groundwater results with enforcement limits will remain unchanged as a primary
objective, although the permit requirements themselves may change. Tracking the migration in ground-
water of tritiurn originating from the SALDS will continue to be the main objective of the monitoring
program. Tritium is the only constittient deliberately discharged to the facility. Because of its radio-
logical nature and virtually non-retarded movement in groundwater, it is, therefore, of special interest not
only as a contaminant, but as a metric of the maximum extent of SALDS influence in the groundwater.

I
Additional objectives, which may be viewed as subsets of the primary groundwater monitoring

objectives, include the correlation of discharge events to observations in groundwater. Also, tracking the.
movement of the tritium plume generated by SALDS will include the comparison of actual observations
with numerical model predictions.
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5.2 Monitoring Well Network

The monitoring well network for tritium tracking and chemical monitoring (proximal wells) will
remain essentially the same, but with one addition—the deep piezometer 699-51-75P (Figure 1.3) will be
added to the tritium-tracking portion of the network to,monitor the deep portion of the aquifer at this
location. Table 5.1 shows all 22 wells to be used in the SALDS network. Because of declining water
levels, some wells in the network may have only a few years of service left (see Section 2.2 and Appendix
C). However, the estimated well life is based on stanciard sampling procedures using a dedicated pump.
Well life could be extended, if for tritium sampling only, by using alternative sampling methods, such as
bailing. If wells are taken out of service because of chying or other circumstances, those wells will be
evaluated for their importance to the network. If network coverage is compromised by the loss of a well,
so as to significantly decrease monitoring efficiency, replacement or deepening of the well will be
considered. Construction details for all wells in the SALDS tritium-tracking network are presented in
Appendix E.

Well 299-W8-l was selected to replace well 699-48-77A as the “upgradient” or background well in
1997 when discharges to the SALDS formed a slight groundwater mound beneath the facility and disqual-
ified well 699-48-77A as an upgradient location (see Section 1.3.2). This same phenomenon has also
compromised the “upgradient” status of well 299-W8-1 (see Section 2.2). The SALDS proximal wells
are no longer in the flow path of groundwater passing the location of well 299-W8- 1, hence, this well is
not effective as an upgradient or background groundwater quality well. In fact, as long as discharges
continue to the SALDS at historical or higher rates and a hydraulic mound is maintained, no well will
provide an adequate or representative “upgmdient” location for the facility. For this reason, well 299- “
W8-1 will be discontinued as a background water quality well for SALDS, and will be retained for tritium
analyses only. Wells 699-48-77A, 699-48 -77C, and 699-48 -77D, in the immediate vicinity of the
SALDS, will be retained for monitoring groundwater (quality,in addition to tritium, as described below.
The analytical results from these three wells will be cc)mparedwith permit enforcement limits for
compliance purposes.

5.3 Sampling and Analysis Plan

This section describes all activities pertaining to the collection, analysis, interpretation, and reporting
of goundwater data from the 22 wells in the SALDS Ritium-tracking network. Where possible, these
efforts will be coordinated with other Hanford Site gmundwater programs to maintain maximum
technical and resource efficiency. Sampling and analysis for SALDS will conform to protocols in the
Implementation Guidance for the Groundwater Quality Standards (Washington State Department of
Ecology 1996),

5.3.1 Sampling Schedule

Table 5.1 lists the SALDS network wells with corresponding sample frequency and nominal month(s)
of sampling. Sampling for the proximal SALDS wells will remain on a quarterly frequency. All wells
will be sampled for tritium in January, with semiannually-scheduled tritiurn-tracking wells sampled in



Table 5..1. Sampling Schedule for SALDS Wells

SampleFrequency/ OtherFacilities/
Well Months(’) Programs Comments

299-W6-6 A/Jaxmary surv-3 Deep companionto W6-7 (screen418 to 429 ft)

299-W6-7 NJanmry surv-3 Shallowcompanionto W6-6(screen246 to 267 ft)

299-W6-8 AIJanuary

299-W6-11 AIJanuary

299-W6-12 A/January surv-3

299-W7-1 AIJanuary LL13G

299-W7-11 S/January,July LLBG

299-W7-12 AIJanuary LLBG

299-W7-3 S/January,July LLBG Screenednear bottom of aquifer

299-W7-5 S/January,July LLBG

299-W7-6 S/January,hlly LLBG

299-W7-7 S/Jrmuary,July LLBG

299-W7-8 AIJanuary LLBG

299-W7-9 A/January LLBG

299-W8-1 AIJanuary LLBG

699-48-71 AIJanuary surv-3

699-48-77A Q/January,April, surv-3 Sampledfor additionalconstituents(plus tritium)
July, October

699-48-77C Q/January,April, Sampledfor additionalconstituents(plus tritium)
July, October

699-48-77D QIJanuary,April, Sampledfor additionalconstituents(plus tritium)
July, October

699-49-79 A/January surv-3

699-51-75 S/January, July surv-3

699-51-75P AfJanuary Deep companionto 699-51-75(piezometer)
(a) Actualmonthsof samplingmay vary slightlydue to programcoordinatio~ but frequencyis maintained.
A = Annual.
S = Semiannual.
Q = Quarterly.

OtherPromuns Using Wells
Surv-3 = Sitewidesurveillancetriennial sampling.
LLBG = Low-LevelBurial Grounds.

,
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January and July. Six wells (299-W7-3,299-W7-11, ‘2!99-W7-7,299-W7-5, 299-W7-6, and 699-5 1-75)
will be sampled semiannually for tritium because of the greater likeliho~ as indicated by numerical model-
ing, that these wells would detect tritium from SALDS before other wells in the network. The three prox-
imal SALDS wells will remain on a quarterly sampling schedule, but the former upgradient well 299-W8- 1 is
reduced to annual frequency for tritium sampling only (see Section 5.3.2).

5.3.2 Constituents List

Tritium analyses will be conducted for all 22 wells in the network according to the schedule in
Table 5.1. Analyses for additional constituents will be conducted for the three SALDS proximal wells on
a quarterly-to-annual basis, depending on parameter. Table 5.2 lists the parameters for the proximal wells ‘
and fi-equenciesfor each.

Table 5.2. Constituent List for SALDS Proximal Wells (699+8-77A, 699-48-77C, and 699-48 -77D)

Constituent
(K@ udess noted) EnforcementLimit Frequency Method(a)

Acetone 160 Q SW-846 8260
Benzene 5 Q SW-846 8260
Chloroform 6.2 Q SW-846 8260
Tetrahydrofuxan 100 Q SW-846 8260
Alkalinity(field)(b) NA Field(c)
Cadrniurqtotal 10 : EPA-600,200.8
Conductivity(field pS/cm) MR Q Field(c)
Copper,total 70 Q EPA-600,200.8
DissolvedOxygen(field)(b)(mg/L) NA Q Field(c)
FieldpH (pH units)(b) 6.5- 8.5 Q Field(c)
GrossAlpha(pCi/L) MR Q Laboratoryspecific
GrossBeta(pCi/L) MR Q Laboratoryspecific
LaboratorypH (IJHunits) NA A EPA-600, 150.1
Lead(total) 50 Q EPA-600,200.8
Mercury(total) 2 Q EPA-600,200.8
Strontium-9C~ MR Q Laboratoryspecific
Sulfate 250,000 Q EPA-600,300.0
Temperature(field)@)~C) MR Q Field(c)
TotalDissolvedSolids 500,001D Q EPA-600, 160.1
Tritium(pCfi) MR Laboratoryspecific
Turbidity(NIV)(b) NA : Field(c)
Water-levelmeasurement(m) MR Monthly Field(c)
(a) Methodswith equal or greatersensitivitymaybe substitutedwhen appropriate.
(b) The averageof four sequentialmeasurementsafterreadingshave stabilized.
(c) Field methodsare determinedby company-specificprocedures,based on EPAmethods,and by

instrumentmanuals.
MR = Constituentis not assignedan enforcementlimit, but is subject to routinemonitoringand reporting.
NA = Recommendedby ImplementationGuidancefc}rGroundwaterQuality Standards(Ecology

‘1996)or required for consistencywith HanforclGroundwaterMonitoringProject.
A = Armual.
Q = Quarterly.

.
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The list of constituents in Table 5.2 is similar to the previous list for these wells in the first SALDS
permit, with some exceptions. Ammonia, which was rarely detected in SALDS groundwater analyses
(see Appendix D), is eliminated. Metal analyses will be performed for both filtered and unfiltered
samples. Sample pH has historically been determined in the laborato~ by a single measurement.
Experience fi-omother Hanford Site groundwater programs indicate that replicate field measurements of
pH are typically more reliable and consistent than single laboratory measurements. from the same
sampling event. The effects of transport and storage may occasionally have deleterious effects on the
samples, such as loss of C02, which may cause elevated pH results. Henceforth, averaged quadruplicate
measurements of pH, taken in the field after readings have stabilized, will be used as the determinant of
this property for future comparisons, instead of single laboratory measurements. Laboratory pH
measurements will be continued annually for comparison with field readings, to determine sample
changes during handling.

Replicate field measurements of dissolved oxygen (DO) will also be made during each sampling
event to ensure that the samples taken represent geochemical conditions in the aquifkr, and to establish a
baseline chemical signature for the well. As with pH and conductivity, DO measurements will be taken
in succession until readings stabilize prior to sampling, then the final four readings recorded. Levels of
DO will also be measured and recorded prior to sampling in all tritium-tracking wells, according to the
schedule in Table 5.1.

5.3.3 Water Level Measurements

Water level measurements will be taken in each well in the network in conjunction with every
. sampling event (annual to quarterly basis—see Table 5.1). Jn addition, water levels will be measured
monthly in the SALDS proximal wells, 69948-77, 699-48 -77C, and 699-48 -77D. Monthly measure-
ments taken in these wells will allow a more accurate assessment of the hydraulic response of the
groundwater system to SALDS discharges. All water level measurements will be taken prior to purging
and sampling of wells.

5.3.4 ‘Quality Assurance and Control

Provisions for groundwater sampling, analysis, and data validation procedures and criteria are
governed by the Liquid Waste Processing Facilities Quality Assurance Project Plan (QAPjP) (Olson
1997). Analyses are performed by an accredited laboratory as authorized by WAC 173-50, Accreditation

of Environmental Laboratories (Ecology 1990), and are a reflection of Test Methods for Evaluating Solid

Wastes, Physical/Chemical Methods (U.S. EPA 1986). Additional or alternative procedures/methods are
compliant with SW-846, Chapter 10. Details of analytical methods are described in Standard Methods

for the Examination of Water and Wastewater (Eaton et al. 1995). Procedures for field analyses are
specified in the subcontractor’s or manufacturer’s manuals.
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5.3.5 Well l%rgingand Sample Collection

Prior to sample collection, each well will be purged of one well volume of groundwater. Following
purging, a sample maybe collected when field parameters (pH, conductivity, temperature, turbidity) have
stabilized. Pumping rates for purging and sampling should be sufficiently low such that sample turbidity
is kept to a minimum. Based on development results and prior sampling experience, pumping rates for
sampling and purging should not exceed 5 L/rein (1.3 gal/rein) in wells 699-48-77A and 699-48 -77C, and

should be <42 L/rein (11 galhnin) in well 699-48 -77D, Turbidity must be S5.0 NTU prior to sample
collection in these wells. The pumping/purging rates a~renot as critical in wells sampled for tritium only,
but turbidity should be below 10 NTU prior to sampling. If these turbidity criteria cannot be achieved,
field personnel will contact the project scientist in charge of data interpretation or the project engineer in
charge of data validation. Readings for dissolved oxygen will also be monitored for stability prior to

sampling.

Groundwater purged fi-omthe SALDS tnitium-tracking wells within the 200 West Area boundary falls
under containment criteria in DOE-RL (1990) and is not discharged to ground surface. Wells in the
SALDS network outside the 200 West Area boundaries currently do not require containment. If future
analyses indicate containment is necessary, procedures for containment and disposal will follow Strategy
for Handling and Disposal of Purgewater at the Hanjbrd Site (DOE-RL 1990).

5.4 Groundwater Flow Determination and Modeling

Groundwater elevations in the three SALDS wells will continue to be measured monthly and at the
time of sample collection. Water level measurements in other SALDS tritium-tracking wells will be
made at the time of sampling. Determination of groundwater flow rate and direction will be made annu-
ally, at minimulm, for the purpose of ensuring adequate understanding of hydrologic conditions in the
aquifer in the vicinity of the SALDS. Groundwater flalw rate will be determined using the average linear
flow equation derived from the Darcy relationship, as presented in Section 2.2.2 of this document. Con-
touring and interpretation of the water table will occur once annually, at minimum, and the direction of
groundwater flc)wwill be estimated by the mapping of hydraulic head in the aquifer beneath and in the
vicinity of the SALDS.

The CFEST-based numerical groundwater model by Cole and Wurstner (in Barnett et al. 1997) or an
equivalent model will be reapplied using actual discharge volumes and tritium quantity since 1996, and
will incorporate revised estimates for future operation of SALDS. The model will be reapplied upon the
occurrence of one or more of the following:

1.

2.

once during the 2000-2005 permit cycle (5 yea~rs)

in the event that elevated tritium appears in a well at a time significantly sooner than the model
predicts
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3. within six (6) months of detection of the SALDS tritium plume in a monitoring well where
tritium has not been previously detected

4. detection of tr-itiumat a location not forecasted by the model.

The reporting format for the groundwater/tritium-plume numerical model will include hydrogeologic
information and historical background discussion necessary to understand the application of the model.
The report will also include a description of the model code used, an illustration of the modeled domain,
and all input parameters and assumptions made in running the model.

Model results will be illustrated in both cross-sectional and plan views across an area large enough to
reveal the entire extent of plume travel. Map (plan) illustrations of hydraulic head derived by the model
will accompany the predicted plume illustrations. The illustrations will be sequenced in five- (5) year
increments, at minimum, from the time of the modeling effort, until the time that the SALDS tritium
plume is predicted to decay to below 500 pCi/L (approximately the current MDA for high-level analyses)
at all locations (see Barnett et al. 1997). Contour intervals for the plume maps will be selected based on
the range of tritium concentrations in the data sets. A comprehensive table of tritium results for all
titium-tiacldng wells in the well network will be included in an appendix to the report.

5.5 Data Management, Evaluation, and Reporting

Groundwater analytical results will be received from the laboratory on electronic medium or hard
copy. (Field parameters will be submitted in hardcopy). These data are entered directly into the Liquid
Effluent Monitoring Information System (LEMIS) and are then validated by the Data Manager at Liquid
Waste Processing Facilities. After an initial inspection and qualification, these dati are copied in whole
to the Hanford Environmental Information System (HEIS).

Groundwater data are evaluated using application-specific databases such as the Data Viewer and
Evaluator (DAVE), which allows trend analyses and other comparisons and screening. The project
scientist will evaluate the data (hydrologic and geochernical) for each analytical period (annual to quar-
terly) for trend departures, anomalous or erroneous data, or unprecedented results. This evaluation is used
to assess the potential vulnerability of groundwater to SALDS operation, or to detect the influence in the
aquifer of other sources that may interfere with the SALDS groundwater interpretations.

Groundwater analytical results will be evaluated quarterly, at minimum to screen for anomalous
results, unexpected trends, or exceedences in DWS. Requests for Data Review (RDR) are used by PNNL
to more closely examine anomalous groundwater analytical results or results suspected of error. All such
results will be subject to RDRs. All results will also be reviewed and reported annually as described
below.

LWPF publishes quarterly Discharge Monitoring Reports (DMR) that contain all analytkal results for
both effluent and groundwater for the SALDS. Groundwater analytical data will continue to be reported
on a quarterly basis, as they become available, in the DMR. A tritium-tracking and groundwater monitor-
ing report will be produced annually, detailing all tritium results from the tritium-tracking network and
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non-tritium results for enforcement parameters at the three SALDS proximal wells. This report will
include a discussion of departures from historical trends in analytical results and pertinent hydrogeo-
logical information (see Section 5.4). A summary of SALDS groundwater monitoring results is also
published annually by the PNNL Groundwater Project in the Hanford Site Groundwater Monitoring
annual report (e.g., Hartman 2000).

.

5.6 Statistical Evaluation of Data

Basic measures of central tendency and variability will be applied annually to the groundwater
analytical data, such as presented in Appendix D. Asiide from these, no other routine statistical analyses
will be performed. Contingency statistical analyses may include the application of control charts for
constituents of particular interest (e.g., conductivity) should trending suggest a departure from historical
values.

5.7 Contingencies

If effluent monitoring requirements change significantly, groundwater monitoring requirements will
be revised, as needed, to reflect discharge parameters.

The network of wells for tracking the tritium in groundwater emanating from the SALDS is currently
adequate for the necessary levels of assurance of determining impact of operations on the uppermost
aquifer and the Columbia River. Additional groundwater monitoring locations would be considered in
the event that unexpected detections of tritium occur in the current network or if numerical modeling
results indicate a need for additional coverage, such that tritium could move undetected beyond the
bounds of the current network.

In the event that numerical modeling results indicate that concentrations of tritium in groundwater
will exceed the surface water standard for tritium at the Columbia River during the life of the tritium
plume, a list of contingency measures to mitigate or further evaluate potential impacts will be submitted
to Ecology.

..

.
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Constituent Lists for SALDS Groundwater Monitoring

The following tables show the lists of constituents sought for SALDS groundwater monitoring horn
1992 through July 2000. Tables A. 1 and A.2 are the constituent lists used prior to the issuance of
ST-4500 (see Section 1.3.2). Table A.3 is the constituent list derived by Davis et al. 1996, which was *

observed through July 2000. The constituent list and sampling schedule for the new groundwater
monitoring plan is presented in Section 5.0 in the main body of the document.
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Table Al. Constituent List Applied to SALDS Groundwater Monitoring, 1992-1993

Constituent Name

Contamhmtwn Indicator Parameters

~onductivity, field Total organiccarbon Total organichalogen

plH,field I
Drinking Water Parameters

Alpha-BHC Arsenic Arsenic,filtered

Barium Bari~ filtered Beta-BHC

Cdn-lium CwtrniW filtered chromium

&omiIuw filtered Deha-BHC Endrin

Fluoride Gross alpha Grossbeta

~~ad Lead, filtereci Mercury

Mercury,filtered Methoxychlc}r Selenium—
Seleui~ filtered Silver Silver, filtered

Tc}xaphene I Gamma-BHC(lindane)—
Groumiwater ,QmzlityParameters

Chloride Iron Iron, filtered—
Manganese Manganese,filtered Phenol

Sodium Sodi~ filtered Sulfate—
Site-Suecific and Other Constituents

1,1,1-Tnchloroethane I 1,1,2-Trichloroethane I 1,1-Dichloroethane

1,2-Dichloroethane 1,4-Dichlorobenzene 1-Butanol
—
2-Methylphenol 4,4’-DDD 4,47-DDE

4,4 ‘-DDT 4-Methyl-2-pentanone 4-Methylphenol—
Acetone Aldrin Antimony

Antimony, filtered I Benzene I Beryllium

Bervlliwn. filtered I Bromide I Calcium.

~ci~ filtered Carbontetrachloride Chlordane

~1.orofonn Cobalt Cobalt, filtered—
Col.iforms,membranefilter Copper Copper, filtered—
Cyanide Decane Dieldrin—
Dodecane EndosulfanI Endosulfan11—
Enclosulfansulfate Endrin aldehyde Heptachlor—
Heptachlorepoxide Hydrazine Iodine-129,low detection—
Magnesium Magnesi~ filtered Methyl ethyl ketone—
Methylenechloride Naphthalene Nickel
-
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Table Al. (contd)

Constituent Name

Site-Specific and Other Constituents (cent@

Nickel, filtered Nitrate Nitrite

Pentachlorophenol Phosphate Potassium

Potassiw filtered Temperature,field Tetrachloroethane

Tetradecane Tetrahydrofhran Tin

Tin, filtered’ Toluene Tnbutyl phosphate

Trichloroethene Tritium vanadium

Vanadi~ filtered Vinyl chloride Xylenes(total)

Zinc Zinc, filtered rn-Cresol

tram-l ,2-Dichloroethylene
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Table A.2. Constituent List Applied to SALDS Groundwater Monitoring, 1993-1995

—

Constituent Name
—

litterim Primary Drinking Water Standards

Arsenic Barium Cadmium

chromium Fluoride Lead

Mercury Nitrate (as NOJ) Selenium

Silver Endrin Lindane

Methoxychlor Toxaphene 2,4-D

2,4,5-TPSilvex Radium Gross alpha

Grossbeta Turbidity (surfacewateronly) Coliformbacteria

Groundwater Quality Parameters

Chloride Iron Manganese

Phencds sodium Sulfate

Groundwater Contamination Indicator Parameters

pH Specificconductance Total organiccarbon

Total organichalogen—

,
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Table A.3. Constituent List for SALDS Proximal Wells, 1995 Through July 2000

HighestAllowable
Constituent Concentration(’) Method

Acetone 160 8260

Ammonia 1,100 EPA 350.3,350.1

Benzene 5 8260

Cadmi~ total 10 7131A,200.8

Chloroform 6.2 8260

Copper,total 70 6010 ICP, 200.7,200.8

Lead, total 50 7421,200.8

Mercury,total 2 7470,7471

pH, pH units 6.5- 8.5 150.1(lab),9040A

Sulfate 250,000 300 IC, 9056

“Tetrahydrofuran 100 8260

Total dissolvedsolids 500,000 160.1

Grossalpha (pci/L)@’) Laboratoryspecific

Gross beta (pci/L)@) Laboratoryspecific

Strontium-90 (pci/L)@’) Laboratoryspecific

Tritiurn (pci/L)@) Laboratoryspecific

(a) All concentrationsin pg/L unlessnoted.
(b) Not assigneda permit enforcementlimit but are subjectto measurementand

reportingas requiredby the permit.
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Construction

Appendix B

Details and Lithologic Logs for Wells in the SALDS
Tritium-Tracking Network

The following records illustrate lithologic and construction details for all wells in the SALDS tritium-
tracking groundwater monitoring network. Logs for the SALDS proximal wells (699-48-77A, C, D)
provide considerably greater detail than those for the older wells in the network. Wells 699-51-75 and
699-5 1-75P comprise a dual-completion well, with 75P consisting of a 2-inch piezometer open at
approximately 7 m below the screened interval of, and centralized within well 699-51-75.
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ProJeot: w-a7HIC-018H
LL INSTALLA7

Elw’n
(Fe*tJ /ellRelldCss4

Ocpfh

260

410

-1

27o

400
-1

J

2so-

3s0

‘1”

290:

-380

J

3oo-

-370

- I

370+

-360

-

320

380

:1

1
330 ~

-340 I

+

m-

I

3ul -i

-330
[

1
t

Ravtowe Ken6d3y _

RCRA GROUND1
“ION

Conx%on

IIYmu.,.,, ,!,.,,,.., ,., ,,, ,

D. Revnolos

m R MONITORING Well NO: 639

ii+==

* :1

m.
.’.
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.0
a“ -

“1.*
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,.e’

e.
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H/C~l 8HmRCNMGROUNOWATER MOMTORJNG Wefl No: 69$48-77A Page 6 of 6

W’n
oat]

M&x%l
c&03 ----a M&

Gmphie I.ithOlogii be Gmm@_a

DePth
“ XRF-F

Moim~ XRD=O
! r, ,,[ ,,, , , ,’,S, .,

j

1 :

.-a

30

1

a
e. TEMmRARY cbmo~

TEEL CASNG SET AT
450 lw.,s

1

-4

20 &d intuvd with trx onvd
14S2-4S4.5”1

j

464.6457.7 HXRMNT -a

MOUNTAIN 8AaMT

Luf$ {467. t. TO A67.77
OTAL OEPT7+ - 4S7.7, ~

10 I

~ t
470- I

.,

00
i[

1 1

1

1“

90

‘1

i 1
4eo ‘

80 1i
I70

‘1

1

I ~

I
510 ,

I60
I I

j

t I
I

520: 1

,’30 ~“ ;

!
1

I 1

j
!

‘ ~[

l. l.!.!.- .,, ,., I I U?y !aO. ,,(, ,,n! ,.?, ,,?. .4?. ,.?. >..
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Project: W-(JT 71+/C-018H RCRA GROUNDWATER

1-

Well No: 699-48-77C lPage 1 of 6
MONITORING WELL INSTALLATION Total Depth: 437.20 ~.static Water Level: 216.94

Date Started: ;-31-94 [ Date Completed: 5-11-94 I Surface Elevation: 671.91 I Casina Elevation: 674.28

Location: CO18H I Northina: 138086.80 I Eastina: 566468.95

Prefzared Bv: TemoletoniFlinn I Hanford N: 47!?89.32 !Hanford W:

Driilina Co: PC x iorati~”
7r3836.16

~ O KEITLE I Drill Meth:

Screen:

%, Rotary I Drill Ealjip: Too Orive

4-20 slot SS screen set at 290 to 310 ft bqs.

Filter Pack: lC)-20 sand set at 2S6.6 to 310 ft bqs

Permanent Casima: 4“ SS set from 3.1 ft above arade to 290 ft bqs

Comments: FWIST WELL COMPLETION A8ANOONED. W5LL REDRILLED TO 3!4.4’ AND COMPLETED TO SURFACE.

ye: ~
~ongg~tio” Iz;y

GroasL~$mma ~
Rf%marksl I

y::; f
Materials Used Graphic Lirhologic Log

:V. s.’% %,,n, z ml a yy
.!. !,, ... .,, ,,, ,,, !.4! 11X500) ?I%?+%%l

f

,

; ~! ~

-2 0-1.6’ SiltySANO .

670 !

n

E~NIHANIFORO CONTACT@ j~

/1 ““0” “

1-

670

Hmfwd fm’rwicm ‘1,

]

Cem.m sed (2’ tw 11.71 \

L

upper coal-se

t ~ I ‘1
~W, :..1 la-lO’sswtivG~v~ ~ ‘1 ~(

107 / 10.

6s0 Pdlac seal [1 1.7. !O 16-1 : xx
HANFoRD/Pl.10-PLEISTOCENE;~ ~ 660

CONTACT @ 10.6’

~, i I:12- t.rnporawy CaWlg set @ ;
-14.4.

:](;J \ IL’+ !

)

1

Afl

10.a-21oGravellv SAND i-
‘-’ ~ ~ ~: I

,1 ,

20-am~e** !IIW 116’ to 3s} ‘

I

,

I

I ~

‘k

H

C ~~ 21-2Z 8iiSAND
650

~ ,~ 22-24’ SAN,) hvlmlicha,
r~

~660 20-

L
El~

1. u ‘ 24-26 Sam& GRAVEL
\

i
!

,--I
\ ]..

(]

I

I

30; ~~~~ ;I”j

640 ~

I \’

:~, ;,c J“i
,
I

i /

,,/ ~ ~640 30-
26-S0 SAND

~Be.t.n,t. hokpl.g @ ?T ‘J! ~c; ;

\ ;

I ‘pmi”’[ ~ > !~

40 j

I

‘[l

5./

( :

40-

630 I

I

~Rc i;.’ /630

\ ~,.js 1-
{1

ti p ‘“~
so-

!

pp\ i::
/ 162050”

620 !

50.55 SW SANO
\

4
~Ar’;c;—:

-
;+

B

j ~R
I

K-1 ~1 ,_=~:

,/”

‘1
I

r:
60-

55-60 ~itiv SW wNO
f:q , ;~-

~f
80-

610
~610

~ ~ ~10.PLEIsIocENGRINGoLo

~; ~ : j,; : U%$%:t$:z

I

l! I

1
!

1, j
2,-, ,

“’ r{ ‘; ; I /! [.”-
:A, ,J

70- Isi
:,.i $

70-
,’

ii.
62-7c SANID \

mo
i I

f.:lfl , iL
)

-600

! “1 i

1=%.
RINGOLD UNIT E @ 74 /;

,**,’, ,, .,. .,, . ,., . .: ::,, .?.., ?.. = -,;

.

.



‘

.

.

:

.’

B.9

—



.

. .

:

B.”1O



..

●
✎

260 ‘

T

rlcollita.I.nI-y (221 .r t.
82.27

410

i
I

270+

400
1

I-,
I
I

I

1

I

I

2s0

390

I
;Za--fo *Jnd [282.2’ to ~
!2s6.67

I

z90+c-20 ,#nd {286.6’ !.
I

3s0
i310.6T

I

J ,
I

300:

370 ~
1

I
t

{20 SW ,t**s =een [260’ I
to 310’1

!

31OJ !

360 ; \

b.tz sand {310.s’ t. 313.17 I
Lwd !almatmn 1313.1. to

1314.17
I

I

330:

340
I
i

340 ;

330
#

699-48-77C ~Page 4 of 6

#:;

.-

Graphic Lithologic Log
Gross Gamma

Log

(1X5001

26*266’ GRAVEL

266-321 ‘ Ssndv GRAVEL

321-32~ 3ikv 3AN0

I

.

,caco3 --.-4

B Moist _
,, ?,,,:,,!?,,,:!>!

[b’ n
Fsetl

Dapt
!FeaI

26(

410

27<

400

28C

390

29C

380

300

370

31a

360

32a

3s0

330

340

I 340

‘- 330

I
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Project: W-O 17HIC-01 8H
WELL INSTALLA

[Iev’n ‘
Feet) Remarks/

Depth Materials Used
(feet] \

3507
320 ~

I
1

J360 ,

310

I
I

370 ‘

300
]

1
I

380 -smlomt. Imldug 1339.6 R
;3S4.S)

290

390-8-12 ..nd [3S4.7 10399.1.

280 i
I

I

400-C.v.d fwn.tio. [399.1. to
4W.SV

270
I

I

410

{260 !

430+-12 sand (40.S w 437.2”1

240 \

:RA GROUNDWATER MONITORING I ~Ve[l No: 699-48-77C
IN

Well
Construction

].
l“,,.

f.

;.

L
p“.<

~:,

.

[“”
I

,.

1.

!. :

—

;O
: .-

,0.
!s/. .J

.C
i,

i’ =.:s.
,$; :

3,- ..
.=

Graphic Lithologic Log

328-370 Sawly GRAVEL

370-378’ GRAVEL

375-38S Sandy GRAVEL

386-39 ~ GRAVEL

397-433” 5asKJv GRAvEL

‘~ RINGoLD/8AODLE MOUNTAIN
. J,_ti 6A8ALT (X3NTAC7 @ 633.

I“* ,, .*,

Gross Gamma
Log

I!xsool

.

icaco3 ----<

b Moist _
,,?, , !?!,!’.,!’,,

Iev’n
‘eet)

Oeptl
~

3s0

320

380

310

370

SOo

380

290

I

390

-280

400

~z’o

I
!2604’0
1

i

I

{

1

420

250

I

430

r 240

,0..?. .. =.? ..1

,
b
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‘reject: w-oI7HIC-018HT7;flA GROUNDWATERMONITORING1Well No: 699-48-77C ~Page 6 of 6
WELLINSTALLA

Iav’n Well

}k

v’ J
bet) Remarks/

Materials Used
Construction ~~, Graphic Lithologic Log

L&F:; ~,..~+, ,~,r gL a~7~ 1““jr -F:,:?!/,1, ,,1, ,,1,1, !,1
\&jyporuy Cuing u! @ f

po @ 437.2”
i I I

]
I

~

‘[ ‘

. ~ ~ ELEPHAN7 MOUNTAIN MEMBER

1;

440-I
li

i.
440.

!30 ~ 230

1

\

450

i

I
1“

450

?20 220

+
I

)“
\

480 4eo.

!1 o
I

\I

I [

210

~

I
~: i

470- ‘ 470.

!00
I

~~

I

I t“

200

:
~

1:
1,

I

ii
, ,:

480
/ ~;

480.

I90 !

t

?90

7 , ~~

i
I

i\

4901
I

, ~1 t

{
!

I

1 t I

490.

180
:!

180

j i’
:! ~

1
t

i

1500 ‘ ,i
I

Soo

I 70
~: L170

j
;.

i

[
I

1:

1

I,

5104 i“
!

I
1

I 1

510

160 / il I60

~ i 1

1 I
I

‘1 I
I

520 ~,
I

1 520
1

150 : ‘ 150r
\<

~s
!

!
- U:=! ,.....:!,!.,... .‘e,.~.!.-...!,s!1
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Location: CO1OH [ Northino: 138119.27 [ Easdnq: 566433.30
PreoaredEN: Temoleton / Hanford N:

*
48096.14 ~Hanford w:

Drillina Co: Pc Edoration

76952.88

i Driller: D KETTLE I DrillMeth: Reverse Circulation I Drill Eauig:

Screen: %“ 10 slot SS screen set at 214.7 to 234.7 ft bqs

Filter Pack: 20-40 Sand pack set at 211.6 to 236.1 ft bqs .

Permanent Casinq: 4-304 SS set from 3.0 ft above oracle to 214.’7 ft bos

pej ~
Re:marksl

I
Depthl

Materials Used

(feet}:

670 I

I

,C8ment 58.1 U’ w 9. 7.)

I

lo-

660 :
I

30-

640 :

630

50;

620 ‘

60-
610

-0-
600

well
Construction

EO#$NtHANFORDCONTACT@
..-

Hanford formndon
Uvpar Coar=a
1.5-8 Sandv GRAVEL

HANFORDPUO-REISTOCENE
CON7ACT I@6’

1S-24.S S& SAND

24.533 S=si to SIii SANO

S6-5&~;GrweSy .3A m Sandv

51.5-s6” SMdv SRr

m10-REISt)CEN&RINGOLD
CONTACT@ 59

UPPERRING13LD

56-67 %NI)

67Gs&vGrrsv1dlv sand to Smdv

p70

I\,

Ii
,><
“’\,
,/
$
,,
“’\,

/.
/
“{:

‘,

(“

\ “
~ ,.
,“ ,

I :.

.
/“

!1
60-

;610

. .
‘!. ., “~ :“

.,,
j.

>0-
‘-WO

f

t
. . .. .. . . 1-

B.14



.
*

4
*

.

Project: ~-W o17H/c-o18H I
L INSTALLAT

Elev’n
lFset)

i
%marksl

Cl:=$t..
I

MateriaJs Used

I
80J

590 !
I

100J

570 :

I

1

i

,

130-

540 !
I

j

1
140i

530 !

1

15 O-BWVMII1O sun- (9.7’ t.

52o ,z074v

160-

510 ~

1

d

4 Graphic Lithologic Log

a -p

:RA GROUNDWATER MONITORING I Well No: 699-48-77D
IN

I Page 2 of 3

“02:= I!F#p?i%
0.

F...09

..’3 j RINGOLOUN17E @ 77’

ti@l09 GWVEL

106-12% sandy GRAvEL

129-1 3Z 3AN0

132-1 6T Sandv GRAVR

SC

:590

I

I 9C

[

580

10C

-570

~560”Q

I

I

I
120

~ 550
,

I
,
I

130

k 540

140

.530

I

,
150

-520

160
:510

,

B.15



~roject: ~-o ~~[~~~t 8H~ RA GROUNDwATERMONITORINGI V~e]l No: 699-48-77D I Page 3 of 3

Iev’n
bat) Remarks/

Depth
MatatiaLs Used

{Feet] !

170J
;00

1“

1

180

[90 I[
190:

.80 I

I
I

200+8° bmmm!ta pellet, (207.8

i70 m 209. TV

I

4i

I
210-1 M“ bmt.m!e Pd.t* (209.1

~. p 211.6,

I

SW,. w,tw 1,..1 @ 217.10
[1124/94

220 ‘10 sbt lt~lIlbSS sm9.

bso 1(214.7’ to 234.73

~
230 20.40 smd (21 1.W 10

Wo 224.77

/8.t.llloo,,vcasmqset 4?
1237.T

Sough 1216.1. to 237.77

TD @ 237.7’

~
240 ‘

*3O
,

I

250;

*2O

! 63. 17Q Graveilv SAM)

170-187 %’miy GRAVEL

187-196’ Grawllv SAND

196-212’ Ssndv GRAVSL

212-22$ SAND

225-231.5’ SandY GRAVSL

231 .S-237.7 SANO

I

caco3 --- .-:

I
Moist ~

II XSOO) ,,!?!, ,; 4,,?!,,?!,

if

!

Inslma
... ,,, ,,, . .

Iev”n
%at)

Deptl
~

. 170

500

180

$90

190

$s0

200

$70

210

660

220

b50

230

L 440

I

I

I

25C

i- 420

!“
I

.
*

.
●
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B.17 ‘

Drilling Srmp[e Drive barrel WLL
Method: Cable t601

TE)FPDRARY

Method: Hard tool NLINBER: 299-b16-6
Drilling 200 U Mater

WELL NO: M6-MU8
Additives Nsnford

Fluid Used: SwmlY used : Not documented Coordinates: N/S N 66.511.4 E/U u 74,052.5

Wilter’s UA State State NAD83 137,638 .72RI

tame: HultiD(e

567,318.74m

Lic Nr: Not documented Coordinates: U 451,623 E 2,221.153

Dri\(ing Carpsny Start
Conpsny: Jensen Drilline Co Location: Not documented Card #: Not docunanted T_ R S
Dste

.—
Date Eievation

Startad: 13Au991 Cosplete: 24fJct91 Ground surface (f t): 706.82 (Brass caD)

Oapth to uster: 257.O-ft Dec91
CGrowd surface) 253. O-f lM r9

“ai k=~
—~Elwation of reference point: c7D9.w-f~l

(top of casing)
GENERALI ZED Gaoiogist’s ~ Height of reference point ebove[ 3. 17-ft 1
STRATI GRAPIIY Lo$J r ground surface

Sl=slightly v

f Oapth of surface sea 1 [2. @20.7-ftl
0+: Not docmentad
5*1O: Very sandy GRAVEL Type of surface seat :Pre-mi x concrete
l@+20: Gravel i y SAND 4x4-ft x 6-in surface
20+25: Very gravel lY SAND 4
2%30: Sandy GRAVEL

idistant protective mats
Cement wout 2.@20.7-ft

31H6.5: Siity SAND
36.540: Sandy GRAVEL ::::
4@50: Gravel iy SAND —~ I.D. of riser pipe:::: L k-in 1

1# ~

(Possible CALICIIE ii 4&&7-ft) :: : :a

#

/

Type of riser pipa:
5@60: S1 gravdly SAND ::: ::: StainLess steel

(Calcareous sandy SILT, 5062-ft} :: ::
%70: SAND ::: : —~ Diameter of Ixwehole,::
7W85: St gravelly SAND :: 0d8.1-ft, 17-in nominal

(Calcar~ SS@Y SILT, n*74-ft) - :: :::: 18.1*169 .8-ft, 13-in naninsl
85@O: S1 ai Lty S1 g.rave(iy SAND :: :: 168. &WO.4-ft, Ii-in nomineL

9@95: Siity SAND

Y $

::
9%+100: SAND

34Q.&472.O-ft, 9-in rmminst

100410: S1 gravelly SAND :: : —~ Type of filler, 20.7+ 06.7-ft
11ON12O: Silty sandy GRAVEL

; $

Bentonite slurry
12*135: Sandy GRAVEL :: ::
135-140: Si tty sandy GRAVEL

=:.-g ?,j_, ,_— ,,.—~ Depth top of sand pack:
140H150: GRAVEL

~:g !~~”+~
[ 406.7-fti

...-.” *:.-a 8+2-mesh, 406.7+ 08.4-ft

15(M75: Silty sandy GRAVEL
~.: ,x=,:
=.

175*200: Ssndy GRAVEL
2040-mesh. 408.4+416 .8-ft%*X#!&!!q ,.= ,:

~qJ :J~~ lCH+20-mesh. 416. &+429 .5-ft
20@270: Silty sandy GRAVEL ,=, ~ ,.=:

ggK= SWlsli W2-mash. 42$’.5435.9-ft

2i%285 : SandY GRAVEL
285.320: Si Lty sardy GRAVSL
320+325 : GRAVEL -* 5= ; Oepth top of screen: c 418.6-ftl

32%330: Si [ ty sandy GRAVEL
— +&
=* 4-in. #20-slot. ccntinous ura~

33D++40: Gravel t y SAND &w-:~g S* 304 stai ntess steel
34*355: Si [ty sandy GRAVEL

=:=:
- 9$3
~=s

355-375: S( si [t~sl gravel ly SANO == *55Z
3~.380: Si 1ty SSndy GRA~L *:1 ; Oapth bottcsn of screen:
380400: S1 ai tty S1 gravel iy SAND m

-r

[ 429.3-ft:

400415: SANOS-GRAVELS
&M~ 3Wj
,-.=, ~~i

415435: SANO
!~ay. .~@> ~zj

435440: SANOS-GRAVELS
... .., ,Lw

440472: SANOS
W&%!!!&am

+s!,;,s,,S??zz>;asi,... .. I
. . . . . . . . . .—; Envirophg coarse bantonite. . . . . . . . . .
. . . . . . . . . . .. . . . . . . . . . . ho~e piug, b35 .9462.9-f t
. . . . . . . . . . .. . . . . . . . . . .
. . . . . . . . . . .. . . . . . . . . . .

j Fill, 462.9472 .O-ft

—~ Depth to bottom of borehole: [ 472.o-ft:

Orawing By: RKL/2U06-06.ASB Date: 15Aw93

Reference:



WLL OESIGSATlm :
CERCLAWIT
R2RAFACILITY :
HASFORDSDORDINATES:
LAWERTCDDRDISATES:

DATEDRILLED
DEPIH DRllLm (GS) :
MEASUREDOEPTH(8S) :
DEPTHTO VATER{CS) :

CASIM6D1AMETER :

SUtMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION UELL - 299-W6-6

ELEV TCP CASING :
ELEV 6R0M SURFACE:
PERFORATEDlSTERVAL:
S2REENEDIMTERVAL :
SDWEHTS

AVAILASLE12s2S
TV SCANSSWENTS :
DATEEVAL~TED
EVALRE_SDATIW :
LISTED USE

PwP TYPE
MXNTENAUCE

299-U6-6
200 Aggreget@Aree Memgemmt !Nx&
LLSG
n 46,511.6 v 74,052.5 [2DW-2WaY921
n 651.623 E 2,221,153 oJAs@Xvl
M 137,636 .7iie E 567,318.74n CSAD63-20M8Y9U
oct91
6R.O-ft
not dcmn2nted
257. O-ft, Dsc91;
253.0-ft{ llner93
Girt stmnle$s steel, +1.@41a.6-+t;
6-in stainless stael, +3.17*-0 .S-ft
?w.w-ft, CWVDg29-&Xay921
706.S2-ft, Brese cap DIGW’29-20Uey921
Mot applicable
41a.6429.3-ft, 4-in #20-slot Irtainless steel;
FIELD IMSPECTIW.
OTHER:
Geologist
Mot af@iceble
Mot eppticab(e
not Sppiicabh
LLSGQu6rterly meter level ueewrewnt, lWar41Nem93
Not m veter seqAe schedule
Ilydrostar

.
.

.

B.I.8



UELL CWSTRUCTIW AND CDMPLETIW ~Y

Dri 1t ins Smf@e Drive barrel MEL1 TE~Y
Method: Cable tool Mqthod: Hard tool HLMBER: 295W6-7 UELL NO:
Drilling 200 U Uater Additives Hanford
Fluid Used: SUIO{Y Uaadz not documented coordinates: HIS N 46.511.6 E/U u 74.076.9
DritlerOs W State State SAD S3 137,638.SIS 567,311.3sI
Name: D. Kruea r/B. Peters Lic Nr: Not documented Coordinates: N 651.623 E 2,221.129
Drilling Stert
CuqMW: Kaiser Enoineers Locst im: Hanford
Dete

Csrd * Not docuwmted T_ R_ S
Dete Etevatim

Sterted: 14Wev91 Cas@ete: 17Ju(91 Growtd wrfece (ft): 706.85 (Brass CSO)

Depth to water: 254.7-ft Jut91
(Ground surfc+ce)252.9-ft 1lHar93

-’ k- ceMto3

—1 E~wation of refer-e pint: ~
(top of casing)

GENERALIZED Geologist 1s ~ Neight of reference point abwe[ 3.43-ft
STRATIGRAPHY Los r ground surface
s~=a(ight~y v

~ Depth of surface ses ( (t .91021 .6-f
*22: Sandy GRAVEL
2*2n St Silty SAND Type of surface seat :Pre-mix ccocrete
27N40: Gravel I y SAND, cemented 4x4-f t x 6-in surfs b-f
6045: SANO 4
65%5: Grwa( I y SANO

idistent orotactive mats
Cement grwt. 1.920.6-ft

6%70: SAND
7@75: Setidy GRAVEL
=106: SASD, u/interfingared 1

calciua cemented Z- F: 1.D. of riser pipe: [ 4-in ~
106N276.2: Sandy GRAVEL

\ L

1

Type of riser pipe:
Stainkas steel

0 Diater of borehole,

+ ~~~:j~;~;;i~;~i::::—,. . -,-

: Type of filler, 20.6@38.9-ft
*20-mesh. bentonite CWIMSS

::: ::z~ Depth top of seat:

I
t238.9-ft

::: ::: Type of seal:
. . . . . .. . . . . . J/4*q~ 2-in bantoni te 0s i lets
::: :::

‘y; Depth top of sand pack:
IM *,

[ 242.3-ft
&k40-mah silica sand

k. T

-E

~ Depth top of screen: [ 246.5-ft

a EM
4-in. #10-a(ot, stainless steel

_jgl@s -.3&a
-=

Es

Ba ● @ DWth ~t~m of scr~ ~ 267.2-ft:
m ●

- I. . . . . . . . . . .. . . . . . . . . . . —1 Bentonite hole plug, 268.1 *276.2-ft
. . . . . . . . . . .. . . . . . . . . . .

L —~ Depth to bottcm of borehole: [ 26.27 -fq

)rawing By: RKL/ 2UD6-07.ASS Date: 15AD193

tefereme:

B.19



SUNNARY OF CONSTRUCTIONDATAAND

WLL DESIGNATlm :
CERCLAUNIT :
RCRAFACILITY :
NANFOSOCUDRDINATES:
LAMERT 200RDlNATES :

DATEORI LLEG :
DEPTNDRILLED (GS) :
NEASUSEODEPTH (GS) :
OEPTN10 UTER (GS) :

CASINGOIAIEETER :

ELEV TOP CASING :
ELEV GROUNDSURFACE:
PERFORATEDINTERVAL :
SCREENEDINTERVAL :
CMtENTS :

AVA1LABLELOGS :
TV SCAN2UiNENTS :
DATE NAL~TED
EVAL RE2CUiENDATI~ :
11S120 USE

PwP TYPE
MAINTENANCE :

RESOURCE ?ROTECT:[ONWELL
FIELD OBSERVATIONS
- 299-lt6-7

299-s-7
2&Aggragate Araa~tt Study

U 46,511.6 U 74,076.9 C20Dii-20Nay921
N 451,623 E 2,221,129 [NANCONVY
U 137,6SG.~E 567,31% .3a [NADS3-21Wy921
Ju191
276.2-ft
Not dOcuaantad
254.7-ft, Ju[91;
232.9-ft, llmar93
4-in stainlaac steal, +0.9446 .5-ft;
6-in stainlssc steal, +3.43.*-0 .5-ft
710.2G-ft, oiovo’is-2Lw@21
706.S5-ft. Brseficm [SGVU1ill-2Wm921
Mot *litAle “ -

.-

246.5-267 .2-ft, 4-in #10-slot stainkes steel;
FIELD lNSPECTICSi.
D-Tim: ‘“ -
Geologist
sot s@icable
Not q#icable
not S@icabh
LLSG Warterly wter level measurement, 1~1-01Mar93
Hot on mater smple sch~lo
Nydroatar, intake a263.6-ft (GS)

L B.20
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WLL CONSTRLtCllW AND ~LETIW SIMARY

Drilling ~le Drive barrel WLL
Nathod: Cab(e tool

TEl@OUARY
Nathod: Hard tool NU8ER: 299 -u6-8 WLL NO:

Drilling 200 U Water Addithaa Hmf Ord

Fluid ~ad:~ $ad;atot ~ted Coordinates: N/S
Drillerta

N 46.516.0 E/U W 75,003.&
State NAD 83 137*638.8m 567,028.fm

N-: M. Uraaoar Lic Nr: Not docunentad ~rdinstaa: N 451.623 E 2.220.202
Drilli~ Start
c~: Kai ser Enoi nears L=ati~:~ fl~a:;maot *
Date Date

usented T_ R_ S

Started: 30Am91 Coqlete: 26AM791 Gromd surface (ft): 691.34 (Brass catD

Depth to water: 233.6-ft Jm91
(Crowd surface) 235.9-ft llMs

J b- ‘-’

z; Elevation of reference point: [6%.~-ft
(top of casing)

GENERALIZED Geologist’s ~ Height of reference point ebova[ 3.39-ft :
STRATIGRAPNY Log r ,- surface
s(=slight(y v

~ Depth of surface sea 1
000: Sandy GRAVEL

.t@21.o-ft

1Dw20: Bandy GRAVEL Type of surface seal :Pre-Hix concrete
2@22.5: Silty sandy GRAVEL 4x4-ft x 6-in surface md to 1.8-ft
22.*25: S1 silty SAND 4 i distant Drotact i

(CALICNE a ~23.5-ft) Cement 9rcut. 1 .%21 .O-ft
25-30: Gravat ly silty SAND
3*35: S1 gravelly SAND
3540: Sandy GRAVEL
6045: Gravelly SAND

1
—j 1.0. of riser pip: [ 4-in 1

4%60: S1. gravatty -
6045: SAND

. ~1

Type of riser pipe:
Stainless steel

65-70: Si gravelly SA~
7DW5: Silty gravel Iy SAND 1 Dimter of borahole,
7%80: Silty SAND 19.9-ft, 13-in nominat
80N85: SALICNE, cemented SAND/SILT ~1 $.~161.~.ft, fl-in mi~t

85u9D: St gravelly SAND
fW95: Grsval ty SAND

—l 16t.*251.7-ft, 9-in nomina,

%-l@: sandy ~AWL c! Caaing psrtially collapsed &ring
160N165: S1 swsiy GRAVEL

r

I cospet i on
165490: Sandy GRAVEL ; Type of fitlar, 21. W222.l-ft
190499.5: Gravat lY SAND &Qhneah. bantonite crtilea
199.%200.2: SAND
2D0.&218: Sandy GRAVEL
21*219.5: SAND ::: :: y: Depth top of seat: c 222.1-ftl
219.%225: Gravel ly SAND ::: ::: ]~* of seat:
225*240: Bandy GRAVEL ::: ::: 8-in bantoni te oe 1lets
24@245: S1 gravd lY SAND . . . :::. . .
24%249.5: Graval ty SAND ‘—; Depth top of sand pack:
249.%?52: Sandy GRAVEL I gggl U&kw

mesh silica sand

g ‘—L

!

: Depth top of screen: [ =9. 9-f t]
g 4-in. #10-siot. stain~eas ataal

~“
-= -
m
.
&

B

--G.

~

e .“
._~! Depth bottom of screen ~ 250.6-ftl

:llljl?l??llL
J—i [~; ?&~~of borahote: r 252. o-ftl

Drw’ing By: RKL/2U06 -08.ASB Data: 15ADr93

Reference:

B.21



SUNNARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-W6-8

UELL DIESIGNATI~ :
CERCLAUNIT
RCRAFACILITV :
NANFORI)~DISATES :
-w ~XNATES :

DATEDRILLED
DEPTHDRILLED (0S) :
tEASIREO DEPTH (CS) :
DEPTH“rOMATER(GS) :

CASINGDIAWTSR :

ELEV TOP SASING :
ELEV GIUAID SURFACE:
PERFORATEDINTERVAL :
SSREENEDINTERVAL :
cuawrrs

AVAILABLELOGS
TV SCAMCCHENTS :
DATE EVALUATED
EVAL RliCWWDATIDS :
LISTED“USE :

PUIP TYPE :
HAIIITEIUANCE

299+6-8
200 AggragateAree~t Study
LLSO
u 46,514.0 u 7s,003.8 c2Dom-2(slay9zl
8 4s1,623 E 2.220,202 CNANCONVI
II 137A3S.SmE %7.02S.- INADG3-2Wev921
AwW -
Zsz.o-ft
Not doramented
233.6-ft, Ju191;
235.9-ft: lllker93
f-in stalnkea steel, +0.%229 .9-ft;
6-in stainleea steel, +3.%-0.5-ft
69b.73-ft, [NGVD~29-2Wey921
691.34-ft, Sre8S COP tNGYDQ9-2CSta@21
Not 8FPI icebta
2Z9.9.250.6-ft, 4-in #10-slot atainleaa steal;
FIELD INSPECTIW,
OTNER: Oevelopad by Hydroatar, casing cothpeed rhrir?a capietim.
Seohgist
Not applicable
Not ●pplicable
Not e@icabLe
LLSG Guerterty water levelmwurmt, 1GMow11?M93
Not onneter aqle ach@&Ae
Hydroatar, intakea 249.9-ft OX)

I

.

.

B.22



UELL CDNSTRUCTIm AW CWPLETIN St.UMARY

Dri ( Ling Su@e Seckhcu3 to 20-ft WELL TEMPDRARY
Method: m EN air rotary Nethod: Air ram
Drilling

MISER : 299-M-11
Additives

UELL W: U6-NU #lOA
Hanford

Fluid Used: None Ueed: Not docuasn adt Coordinates: N/S N346,&064m E/U W 74564.0
Dri Ller’a W State State SAD S3 ~
IMse: anean/o . Min90 Lic Nr: Mot documented Coordinates: II
Drilling

451:611 “ E 2.220.642
colqMny Start

C~. Jensen Oriltiw Lecation:Not doc
Date

Lsnsnted Card #: Not documented T_ R_ S
Date Eievation

Started: 14Jsn92 Cosptete: 21Mav92 Grotsd aurfsce (f t ): 700.04 (Brass cecd

Depth to nstar: 243.9-f t 21Nav9
(Gromd surfeca)

J k~ [

~; Etevaticm of reference point: U02. S6-ft]
(top of casing)

GENERALIZED GacAogist ‘a ; Height of reference point above[ 2. S2-ft :
STRATIGRAPIIY Lw
St=sli*tLy

r gromd aurfsce
v

I Oepth of surface seal 4.3+?J.6-ft 1
DM5: Not doamanted
545: Sitty sandy GRAVEL
154?5 : Sersty GRA~L

Type of surface seal :Pre-rnix concrete

2937: BANo
4x4-ft x 6-in surface ttsd to 4.3-ft
4

3744: Sandy pabbt y GRAVEL
i di stent Drotect iVS Posts

44u59: St silty W
rwt. 4.%9.6-ft

59M6fi Sarsly S1LT
67.74: No easple recovered
74*1 : SAND

1—~ I.D. of risar pipe:
El@O: S1 gravelty SA~

- ~

1

[ 4-in 1
Type of riser pipe:

81W7: CALICHE ZOnS u/SANO/SILT/CLAY
SW% SANo

Stainless steel

96dOO: GRAVEL 1 Qi-ter of borehoke,
100440: CoW1e to PebNe GRAVEL I ~z~-o.ft, 13.i~ -{net

14@f85: PeMe to cotble GRAVEL LI :.~;isif:{ l;.:l q:~
1s3496: Pebble GRAVEL
19&201 : SAND

—, ..-, --

ZOW214: p~~e MAVEL
214-215.5: SAND
215.3@21: Pebble to ~ T- of f i 1ler, 9.6.Q37.4-ft

pebble cokbie DRAWL Bentoni te crmbl es
221*224: Pebble cobble GRAVEL
22&241 .S: Cc&bie to

pebble ctile GRAVEL ::: : :z~ ;~ho;~~~ seal: [2 42.1 -ft.l
241.9242.6: Pabbte to ctiie GRAVEL ::: :::
242.@245z Pabbla to . . . . . . Bentonite ho~e Dhg

pebb(e cokble GRAVEL % &- ~ Depth top of sand peck:
249247: SAND

@ [ 246.4-fll
2@40-mash silica send

247-260: Pe&Ae cobble GRAVEL
26(W2BO: Pebb(e to

Pek4Ae cobble GRAVEL & ~i-

s

~ Depth top of screen: [ 250.9-ftl
-.=. 4-in. #10-s(ot.
!lH!lx=

cent incus wrsp

m
1-304 stainless ateei

&*
%%
& 4

=W
Rlj# ~ @ Depth bottm of screen [ 271 .2-ft.l

V
. . . . . . . . . . .. . . . . . . . . . .
. . . . . . . . . . .. . . . . . . . . . . —~ Ssmtonite hole p(ug, 273.~27S.2-ft
Hafifsfq

e! Depth to bottas of borehote: [ 2so.3-ftI

Drawing By: RKL/2U06-11 .ASS Date: D6Ju193

Raferenca: UHC-SD-EN-DP-049
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UELL DIXIOSATl~ :
CEWI.A LJNJT :

RCRAFACILITV :
SANFN) CCCIROINATES:
LANSERlrmlUATES :

SUMMARY OF CONSTRUCTIONDATAAND FIELD OBSERVATIONS
RESOURCE PROTECTION UELL - 299-W6-11

299-U6-11
200 Aggrqate Area Mnegeemt Study
LLSG/wA-5
N 46,500.4 u 76,5b4.o [200u-07Aw921
N 451,611 E 2,220,642 [NANCONVI
M 137.634 .97m E 567. W.S6m CSAOS3-07AIU922

DATEORILLEO lley92”
DEPTll I)RILLEO (6S) : Zso.s-ft
MEASUREDDEPTH (GS) :
DEPTNTDIUTER (0s) :

Not -&&wlted
243.9-ft, 21May92;

CASINGDIAMETER

ELEV T(F CASING :
ELEV GI?U.M SURFACE:
PERFORATEDINTERVAL :
SCREENEDINTERVAL :
rmswws

AVAILABLEL~
TV SCANCOMKNTS :
DATEEVALUATED
EVAL RIXOMSNDATIOU :
LISTED USE
PIMP TYPE :
MAINTENANCE

4-in stainless steel, +0.9.+250 .9-ft;
6~;t:pless steel, +2. S--o,,5-ft

. ~~ 129..07A@2l
700&ftf Bressew CNOW129-07AW921
Not eppifcsble
25D.%271.2-ft, 4-in #10-slot cte{nlese
FIELO lNSPECTIW.
OTHER:
Geologist
Not sgpliceble
Not a@ieeble
Not ~lieeble

N@rostw, inteke a 269.2-ft (GSD

steel ;

.

.
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klELL mSTRUCTION AND CU@LETtm BIJMtARY

Drilling SqAe Backhoe to 20-ft WELL TEMPORARY
Nethod: COEX air rotarv
Dritling

~~f~~ ~o: 299 -*-12 NELL ND: I& -MU #13A

Fluid Used: Nme Used: Not ~ted Coordinates: N/S N 46.503.5
Dri tter-a S. MacKimon W State Stata NM) 83
Nw: J. Jeneen/O. Hirno I.fc Nr: Not docUn8ntad Coordinates: N
Drilking Coqwly Start
CcaWMY: Jensen Ori(litw Locaticm:Not &tcment@ Card #:
Date Date

Not docmented T_ R_ S
Ekvation

Started: 15Jan92 ~iate: 13Nay92 Grand surface (ft): 689.64 (Bress CSD)

Depth to natar: 230.7-ft 07Nav9
(Ground surface)

‘ j k: -
—~Elevetirn of reference point: [692.51-ftl

(top of casing)
GENERALIZED Geologist ‘a ; Height of reference point ebove[ 2.87-ft 1
STRATIGRAPHY Los F growd surface
Sl=stightly v

D16: Not docueanted
~ Depth of surface seal c3.@+lo.o-ftl

5-15: Sitty sandy GRAVEL Type of surface seal :Pre-mix concrete
1-20: Serdy GRAVEL 4x4-ft x 6-in surface d to 3.O-ft
2*22: S1 silty SAND b idistent protective mats
?245 : Sandy GRAVEL
&60: SAND

h

Cement grout. 3.040 .O-ft

B@%?: Si(ty SAND i W20 mesh bentoni te crdtes, 10.lM3.4-f t
?2+1: Sandy SILT
B1u85 : w —~ I.D. of risar pipe:
B5417: Sandy GRAVEL

. ~ 1st ‘te(

[ 4-in ]

t17-K?3: SANo
Type of risar pipe:

nless
123425: GRAUEL
12%126: SILTY interbed t Diameter of boreho~a,
12b187: GRAWEL I @20. O.ft, 13-fn mi~~

:4 ‘! :::VJ;:;::{,’;::: R::!
1874%: SAW : :
IW200: sandy GRAVEI. :: :
?O&205: Gravelly SAKt : :
205.231: Sandy GRAVSL :: ::
231$i?3k S1 sandy SILT

\ L

:
237+$259.3: GRAVEL :: : ~ Bentonite !?durry sesd, 93.4-237 .9-ft

# ~

:
: ::

# f

:
:: ::

i $

: :

‘~z~ Depth top of send peck:
U tit

t 237.9-ftl
2040-mesh si 1ica ssnd

g’ 7

11111

~ Depth top of screen: [ 241 .3-ftl

&
4-in. #lO-slot. continoue wrap
7-304 stainless steet with

J

E=
0.3-ft end cap

m
E

E .; ~ ~1 Depth bottms of screen c 257.3-f{l

h’ —t Fill, 258.&259 .3-ft
1+ I Depth to bttom of borehola: [~1

Drsuing Sy: RKL/2UD6- 12 .ASB Date: 06JuL93

Refarence: UFIC-S9-EN-OP-049

,
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WLL IDESIGNATICN
CERCLAWIT
RCRAFACILITY
NANFaRD ~DIMATES
LAM8EIRT COORDINATES

DATEIDRILLED
DEPTHDRILLED (GS)
MEASUREDDEPTH (GS)
DEPTHTO VATER (GS)

CASINIGDIAMETER

ELEV 10P CASISG
ELW GRWNOSURFACE
PERFORATEDINTERVAL
BCREEUSOINTERVAL
CDiStliNTS

AVAILABLELOGS
TV SCAMC@UENTS
DATE EVALUATED
EVAL RE_NDATIW
LISTQD USE
Plsw TYPE
ifAIUTENAMCE

SUMMARY OF CONSTRUCTION llATAAND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-M6-12

:

:
:
:

:
:
:.,:

:
:
:

:
:
:
:
:

299-*-12
200AserseeteAms~t St&
LLBG/iilA-5
M 46,503.6 u T3,374.3 t2DiA1-07Aw921
M 451,612 E 2,219.S32 OIAScaVl
U 137,635.30mE 566.915 .911m 01AOS3-07AUE921
w92-
259.3-ft
Hot doclsssnted
230.7-ft* 2wsy92;

4-in stainless steel, +0.%@41.3-ft;
6-in stsinless steel, +2.9--0.5-ft
692.51-ft, [NGVD‘ 29- D7Aus921
6S9.64-f t, Brsss csp INGVD’29-07AUB921
Not *I icsble
241 .3+57.3-f t,&-in #lO-slot stainless steel;
FIELD lNSPECTl~.
OTHER:
GsOlOgist
Not applicable
Not sppl icsble
Not s@icsb[e

Hydrostar, intake 6) 256.6-ft (GS)

.

,.
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UELL COKSTRUCTtW AklD -LET [ON SWMAAV

Drill ins ‘ Smple DrWs bsrre{ WELL
method: Cabie tool

TEWDSAitY

~~:~~ ~::; 299 -w-f
Drilling 200 U Meter

UELL )S3: Ilons

Fluid Us& SumtY ihs& Not doctssmtad coordinates: H/$ M 46.551 E/U U 78.601

Dri 1ler% UA State Stete
Nuns: u. Moclnsw Lie ilr: Not docusentsd Coordimtee: N 451.622
Driiling Coqulny

E 2.217.821
$tsrt

Ccaply: alu’ae o Drillirm Co Location: Kennsuick. MA Card #: Not docmented T_ R_ S

Date Date Elevatim
Started: 01 JIMB7 Co@ete: 30Ju(87 Gromri surface (ft): 688.5 5 (Brass CSD)

Depth to water: 226.O-ft Jui87
(Grcxaui eurfece)229.9-ft 241iar93 I

-i
—~ Elevatim of reference point: [690.71-ftl

(top of casing)
GENERALIZED Geotogiat’s ; Neight of refarence point ebove[ 2.16-ft 1
STRATIGiIAPtlY Log r growi surface

r
i Depth of eur f ace sea L

5N6: $~i~tly siity graveily SAW
[ *20-ft 1

lCk41: Sli@lty aiity sandy GRAVEL ::: ::: Type of surface seal :Pre-rnix cmcrete
14~30: Silty sandy GRAVEL :::: :::: 4x4-ft x 6-in surface

] ~“ “f;’

o 3.o-ft

3DM64: BendY GRAVEL ::: ::: 4 idistent otective wets
@~: $i [ty $AW :::: :::: VOICW 9rcut *212-
%79: SendYsilty CALICiiE ::

i

::
79432: CALICME and BAND :::
@99: Si kty BAiSO i::’:

$ +

::
9W30: Coarse SAND —~ I.D. of riser pipe:::: [ 4-in 1

1*135: S1 ishtly grawlly SAW
$1

Type of riser pipe:
135439: SAND n/caLcarsoue lwSTfME ::::: ::::: Staintess steel

ad CLAY layers :: ::.
139442: SAJID

\ j~

:: v! B{aneter of borehde,::
142~19U: Silty sandy GRAVEL :: :: @10-ft, 17-in ncainel
190.194: Gravel lY SAND

\ j

:: :: 1043.&ft, 13-in nominal
1%-244: Si 1ty sandy GRAVEL :: :: 63.4-157.l-ft, n-in nominal
244*245: Grawi ly si ltY SAND

\

:: :: 157.l+2b5-ft, 9-in naeinal
::

5

::

-\ \l

::::
:—[ Type of filler, W217-ft

olclav s Ur

~: i::
: :—; Oepth top of seal: [ 212.o-ftl

::: ::: Type of seel:yolclav vel(ets
::: :::

: Depth top of sand peck: [ 217-ft 1
=.

c 224. @ftl

8-in, #3 O-slot. continous wraQ
304 ataidess steel

1 Depth bottomof acrem: [ 245 .O-ft!

Drsuin$ By: RKL/2U07-01 .ASB Date: 15AD193

Ref ● rsnce:

B.27



SUMMARY OF CONSTRUCTIONDATAAND
RESOURCE PROTECTIOINUELL

FIELD OBSERVATIONS
- 29947-1

UELL DESIUSATIN
CERCLAUNIT
RCRA FACILITY
llAMF~ ~DRDINATES
IAMSERT CCMRDtNATES
DATE DRILLIED
DEPTII DRILLED (DS)
MEASUREDDIEPTH (GS)
DEPTH TO MATER (GS)

CASING DWSTER
ELEV TOP CASING
ELEVGRDIM SURFACE
PERFORATEDINTERVAL
SCREENEDINTERVAL

CCW4ENTS

AVAILASLE L~S
TV SCAS CUMENTS
DATE EVA1.UkTED
EVAL RECO14NENDATIW
LISTED USE

PWP TYPE
HAINTENAHCE

:
:
:
:
:
:
:
:
:

:
:
:
:

:

:
:

:

:
:

299+7-1
20DAggragato Araa~t ‘Study
LLW-3
n 46,551 w 78,601 c200u-llmec87
N 451,622 E 2,217,821 [l~ac871
JU18?
264.8-f t
Not ~tad
226. O-ft, Ju1S7;
229.9-ft, 24Uar93
b-in stainiaaa steal, +2.l&226-ft
690.7t-ft, [200u-l@w871
6B8.55-ft. Braaa cep [2DW-1DMC871
Not applicable
224*245-ft, 6-in #20-slot stailnkaa steal;
23W263-ft, 8-in telaacqing, ~0-slot, stainteas stesl
FIELD [NSPECTION,
OTHER:
Gaologiat, driller
Not a@icable
Not qpticable
Not a@icable
LLSG Monthly nater levsl maauramnts, 01Dac87-24Mar93;
Not an uatar sqle schatAJle
Hydrostar

,

,.
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UELL CDSSTRUCTIW AND WMPLETIW ~RY

Drilling ~(e Drive &rre( WLL TEMPDRARY
Method: Cable tool ita~hod: Hard tool
Drilling 20D U Uater

NWSER: 299-u7-11 UELL MO: MU-l
tiitivee Hmford

Fluid Use& S~tY Uaad: Not docuosnted Coordinates: N/S N 46.512
Drit ler{s M State State SAD83 137*636.QS :*
N-: G. Thorns
Drillin$

:-~ :Oo:inata$: H 451.6fk

Coqmy:~iser Ene nearsi Locet i on: Hmf vrd
Date

;;a;:~ T— R— S—
Date

Starta& 10ADI91 ~lete: 24Mav91 Grotatd surface (f t ): 678.03 (Srass CSD)

Oepth to nater: 215. l-ft )lev91
CGromd aurface)219,8-f t 2414a~ ~—:

GESERALIZEO Geolosist%
STRATIGRAPNYLos
Sl=ski@tty

@25 : ~ GRAVEL
2%30: S[ silty sendy GRAVEL
2%42: SandY GRAVSL
6-0: SILT
5@55: Si Ity sandy GRAVELWeal. .
55M60: Grsvei lY SAND
6045: SAw
65WO: Gravelly ei lty SAND
71W75: S1 gravelly silty SAND
-: Silty SAND
S&85: St silty SAND
S5420: SAND
12W140: Sandy GRAVEL
140455: Silty sandy DRAWL
155460: sandy GRAVEL
16CM65: Si Lty gravd ly SAND
165.170: Silty sandy GRAVEL
17@175: Sitty GRAVEL
17’S.185: Si tty SMdy GRAVEL
18%195: Sandy GRAVEL
19%200: Sitty sandy GUAVEL
200@30: Sandy GRAVEL
23*234.5: SiLty sandy GRAVEL

Elevation of reference point: [6S1 .45-ff
(top of casing)
haight of reference point abovat 3.42-ft
gromd surface

Depth of surface seal [1 .9$+20.o-ft

Type of surface sea 1:Pre-mix concretq
4x6-ft x 6-in surface A t o 1.9-f~

4eai idistsnt w otect ive rests

cement 9rout. 1.+20 .O-ft

1.D. of riser pipe:
Type of riser pips:
~tainiees steal

Diameter of borehole,
D49.8-ft, 13-in nminel
19.8d65.2-ft, n-in noainel
165.2@34.5-ft, 9-in nominal

Type of fi(ler, 20.@.203.9-ft
%20 mesh bentoni te crtiles

Depth t+ of sea 1: “
Type of seal:
1j4w3j 8-in Volclav tablets

;: I
:—~ Depth top Of Wild pack:

@40-mesh sit ica sand

i- ; Depth top of screen:
4-in. #10-slot. stainleas steel
ui th channel tack

[ &in

~

[ 207.9-f t

[ 2tl.5-ft

------
I ~1 Oepth bottm of screen [ Csc. u-71

Drawing By RKL/2U07-11 .ASS Date: 16Am93

Reference: I

.
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SUMMARY OF CONSTRUCTION DATA AND FIELO OBSERVATIONS

WELL DESIOMATl~
CERCLAUNIT
RCRAFACILITY
NAwmo tDmOINA7Es
LAIISERT ~lSATES

DATE DRILLED
DEPTHDRILLED (GS)
WASURED DEPTH (GS)
DEPTH TO UATER (GS)

CASING DIAMETER

ELEV TOP CASING
EIEV GRCUNOSURFASE
PERFORATEDIMTESVM
SCREENEDINTERVAL
-Ills

AVAILASLE LOGS
TV SCAN CCUMEMTS
DATE EVALUATED
EVAL RE~NDATItN
LISTED USE

PLMP TYPE
MAINTENANCE

:
:
:
:

:

:

:

:
:
:

:
:
:
:
:

:
:

RESOURCEPROTECTIOfilWELL - 299-W7-11

299-W-11
20DAggregste Ares Mmgefnent St@y
LLSO
N 46,512 V 77,769 [200u-2snsy921
N 451,614 E 2,it17.437 [NANccuvl
M 137,636.Ch E S66,1S6.2m [NAM3-2SHSY921
MM91.—,--
Z34.s-ft
Not docmented
215.1-ft, nsyw;
z19.8-ft 24mer93
4-in stainless steel, +0.9.+211 .5-ft;
6-in stainless steel, +3.4&-0 .5-ft
6s1 .b$ft [NGVD‘29-2SUSY921
67S.D3-ft, Brsse cqa [NGVD‘29-2SHey921
Not $&@ iceble
211 .5432. O-ft, 6-in #10-slot stainless steel
FIELD INSPECT1~,
OTHER:
Gsologist, driller
Not e@ iceble
Not epptic+le
Not eppl icsb[e
LLSG Mmthly wster levelmeasurement, 24Jen9244Uer93;
Not on weter sssple sche&le
Nydrostar, intake 21232.1-ft (TOC)

,.
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WELL CONSTRLIGTIW~ COMPLETIW ~Y

Dritling Sw@e Orive barrel UELL TEUPORARY
~thod: CMM● tool Method: Hard toot
DrilliIu 200 U Ueter

USER: 299-W- 12
Additives

tELL NO:
Nenf Ord

Fiuid (lad: SISJC4Y used: Not docusent ad” Coordinates: N/S
Drilter’s MA State

n 46.514
State NAK)G3II 137,636.3M :’” w

Nines: T. Gffford Lie Nr: 0S67 coordinates: M
Drt 1l~nG

451.615
Conpany

E 2.216.964
Start

Cmpeny: Kai ser Ene i naera
Date

L~tion:~ fl~a~j~Not docunentsd T_ R_ S
Date

Started: 10ADr91 CaqAete: 2SUav91 Grcsmd aurfsce (ft): 684.64 (Brass CSO)

Depth to water: 224. O-f t Jtm9
(Grousi eurface)226 .O-ft 24klsr9

11 k= ti :

~1 E~evation of refer-e Point: ~
(top of casing)

GENERALIZED Geotogiatgs ~ Height of reference point above
F wti surface

-ft
STRATIGRAPIIY Log
Si=stightly v

~ Depth of surface seal (1.w?z.l-ft
M: Sandy GRAVEL
540: Gravel (y SAND Type of surface seal :Pre-m~ f~~te
l@30: Silty sandy GRAYEL 4x4-ft x 6-in aurfece
3@35: S1 sf ity sandy GRAVEL 4
35*O: Silty sandy GRAVEL

idistent protective ooats

50-36: S1 aitty eardj GRAVEL
rout. 1.%22 .l-ft

5640: Si ity SAND
6@63: Smcff SILT
6345: Cemented si ity, sandy GRAVEL

7
cl 1.0. of risar pipe: [~

65*75: Silty SAND

“ L

1

Type of riser pips:
7S40: S1 ai lty sandy GRAVEL Stainless steel
8OO1O: St gravelly si [ty SAND
11LW15: S1 silty, ●l grawlly W 1 Diameter of borehole,
11%120: S1 gravelly SANO 1 -21.4. ft. 13-in _inel

120-125: S1 ai lty grawtty SASD -1-~ :~4~153;f:; ,;::: ~::;
1*135: Sitty grawtty SAND —, ..- ,
135440: S1 ai lty gravel{y SAKJ
14@160: S1 sandy ai lty GRAVEL
160+90: Silty GRAVEL
190@25: Sandy GRAVEL ~ Type of f i ( Ier, 22. 1*207 .8-ft
225430: Gravel ty SAND
23@245: Sendy GRAVEL

*2O mesh bentonite ctilas

. . .. . . :: y; Oepth tcp of seal: [ 207.8-ft
::: ::: Typs of saal:
::: ::: 114-31 8-in Voldsv oelte st
::: :::

‘—~ Oapth top of sand peck:
E *I

[ 214.6-ft;
k ~ ~ jO.20-meeh sftica sand

J ‘ -

~ Oepth top of screen: I 219.3-ft

*
4-i #20-slot

~
1304 stainless steal

E

s.
*
~= . ›~ Depth bottom of scram [ 240.o-f t

m

f#fglfgf:*f— I fill, 240.5245 .o-ft
l._~ Depth to bottom of borahde: [ 245.o-ft

4

Drsuing By: RKL/2U07-72.AsB Data: 16ADr93

Reference:
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SUMMARY OF CONSTRUCTION DATAAND FIELD OBSERVATIONS
R~SOURCE PROTECTION UELL - 299-W7-12

WELLDESIGNATIW
CERCLAUNIT
RCRAFACILITY
HANFORDCOORDINATES
LAMSERTCtXStDIMATES

DATE DRILLED
DEPTH DRI LLEO (G-$)
MEASUREDDEPTH (GS)
DEPTH TO UATER (GS)

CASING DIAHETER

ELEV TOP CASING
ELEVGROUNDSURFACE
PERFORATED1NTERVAL
SCREENEDtMTERVAL
CUHiNTS

AVAILA3LE LOGS
TV SCAN CCMENTS
DATE EVALUATED
EVAL RECCMiENOATIW
LISTED USE

PUNP TYPE
MAINTENANCE

:
:

:

:
:

:

:
:

:

:
:

:

299-W-12
200 Agnreeate Area Manmaslmt St*
LLSG ‘- -
N 46,S16 U 7s,244 l[20w-07sep911
N 451.61S E 2,216,960 l[HAN~vI
N 137,636.3111 E M4,040.8M l[NA083-07Sq191]
Mayw
2.45.o-ft
Not dwumented
224. O-ft, Jun91;
226. O-ft, 24Mar93
4-in stainless steel, +1.&21 $}.3-ft;
6-in stsinless steel. +3.&+-o.s-ft
6s7.93-ft [NGVD‘29.. O7SSP91]
6&.64-ft, Brass cap [NGVD’29-07Se@l]
Not applicable
219. W240.O-ft. 4-in #20-s(Ot stainleea steel
FIELD lNSPECTIti,
OTHER:
Geologist, dri(ler
Mot applicable
Not aW[icable
Not ~licable
LLSG Monthty uster lSVS( tneas!m~t,
Not on water senple acheckile
Hydroatar, intake i) 236.7-ft IIGSI

24Jan9>24Mar93;

:
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WELL CDNSTRUCTIW AND CONPLETI~ StSOtARY

Dril Ling Saspte UELL TE~Y
Method: Cable tool method: Hard toot
Drflltng

~ER:_&9 -W-3
200 U Neter

UELL NO: None
Addftivea Henf ord

Fluid Used: SUODIV klsa& Not dmtment ad Coordinates: WS N 46.520 E/U U 77.420
Driller}s M State State
Nuns: Ii. Moumm Lic Nr: Not dmsssnted Coordinates: N 451 .W3 E 2.2
Drilling

17.7s6
Cqleny Start

cOlpsny:OnUe!Yo Dri(lino Co Locetim: Ksmauick. MA
Date

Card #: Not docmented T_ R_ S
Date Elevatim

Started: 27Ju187 Ccq4ete: 23)bvS7 Gromd surface (ft): 673.71 (Brass CSO)

%xxz:~. ~ —~ Elevation of reference point: [676.14-ft
(tcpof casing)

OSNERALIZED Geologist’s ~ Haight of reference point E&vet 2.43-ft
STRATIGRAPHYLW r s.- wfsse

- r-w”- .

T
; Depth of surface sea I [ &20-ft

W: GRAVEL (Backhoe to a-ft)
?*35: Si ity sandy GRAVEL Type of surface seat :Pre:n:g ;~~te
35+0: Gravel 1y ai I ty CLAY 4x4-f t x 6-in surface .-

6@45 : Sit ty smdy GRAVEL 4 idistent otect ive Sts
65u50: Gravel iy sandy SILT Dry bentmite 5*20-f t
5&65: Silty sandy GRAVEL
6%S5: Gravaliy silty SAW
S545: Gravel [y SAND
95400: SAm cl I.D. of riser pipe: [ 4-in
100N11O: Gravetly BAND

J k:

/

Type of riser pipe:
11DN120: Siity sandy GRAVEL tainless steel
1204?5: Si[ty gravelly SAND
12%145: Silty sady—smdy GRAVSL z; Dieaater of tiehota,
145460: Si Ity gravel lY SAND ti-ft, 21-in ncainel
14@175: Silty sandy GRAVEL 4&147-ft, 17-in ncssinel
1734S0: Silty gravel lY BAND
lB@lS5: Sendy GRAVEL

147~230-ft, 13-in nminel

1S%195: Gravelly BAND
t 23@350-ft, Ii-in naaiml

:: ::
195~205 : Sendy GRAWL

35@476.7-ft, 9-in ncuiinel
:::

I , ‘w”

:::
205~220: Silty grave~ lY BAND :: :: ~ Type of filler, 20.$1%-ft
22W?35 : Sendy GRAVEL

\ +

:: ::
235@55: Slightly siltw

entmite stur
:: ::

slightly greve(ty SAND

\ t

:: :: ; Oepth top of seal: [1%.o-ft
25%262: U bI/CLAY 259N261 -f t :: :: Type of seal: Volcl rout
262*2SO: Sendy GRAVEL

3 #

:: ::
2SDM2S5: Gravelly BAND :: ::
28%310: S@ GRAVEL-AWL :: ::
315-320: Gravel lY SAND

t 5

: :
320u325 : GRAVEL
32!%345: Silty sendy%mdy GRAVEL
345*350: Gravel 1y SAND

i: i::
‘=—~ Depth top of aend pack:a L*

[427. o-f t
35*355: Silty sandy GRAVEL
355+370: Gravel lY si tt~raveliy SAND g ~

@30-mesh si 1ica sand

370Q+3SO: BAm
3B@390: Si ity sandy GRAVEL S& “~~ Depth top of screen: [ 449.o-f&
39@430: Gravd ly BAND
4001405: Smdy GRAVEL Ea 04 stainiaes stee~
4D941O: Gravelly silty BAND

p-

! Depth bottom of screen: [~
41@615: Silty sandy GRAVEL
41%420: Gravet ty silty SAND @

42D45: SendV GRAVEL ~
~ ,“:

r

; Telescoping acrean, ‘470476.7-f t
435+5: Gravel lyqravel lY si (ty BAND 8-in. S30-stot. cmtinoua ur~
445+65: Si [ty sandpaandy GRAVEL

WI

304 stsirhees steet (damaged)
465M473: ~andy GRAVEL
6-76.fi BASALT —~ Oepth to bottom of borshole: [ 476.7-ft

Dreuing Bfi RKL/2U07-D3.ASB Dete: 16AD193

Ref arance:
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*LL DESIGNATIW :
CERCLAWIT :

RCRA FACILITY :
NANFDRDCOOROINATES :
LAMBERT~tNATES :
DATE DRILLIED :
DEPTN DRILLED (GS) :
MEASUREDDIEPTN (G8) :
DEPTH TO UATER (GS) :

SUMMARY OF CONSTRUCTIONDA[A AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 299-W7-3

CASING OIAWTER :
ELEV T(HJ SL4SING
ELEV OROUNI)SURFACE :
PERFORATEDINTERVAL :
SCREENEDIUTERVAL :

CDWENTS

AVAILA8LE ILWS :
TV SCAN CCiWENTS :
DATE EVALUATED
EVAL RECIM$ENDATION :
LISTEO USE :

PWP TYPE :
MAINTENANCE :

299-W-3
2W&K~ragate Ares Nenegsmnt $t@y

N 46,520 U 77,420 E?Oou-wxkclwl
N 451,623 E 2,217,786 [NANSUWI
N*7
476.7-ft
Not docwented
271.7-ft, sep87;
zt7.4-ft. 24MS193
4-in stainless steel, +2.43449-ft
676.14-ft , [200u- 10DocS7I
673.71 -f t, Brass cap [200U- 10Lwc87I
Not appl icabie
44%70-ft, 4-in #2t)-stot stainless steel;
“67WW7-ft, 8-in tekecoping, #30-stot, atainla8a steet
FIELD INSPECTIKW,
OTHER:
Geologist, dri ( ler
Not applicable
Not e@icable
Not applicable
LL8G Nonthiy uater Level meeuremnt, 010ec87-24Nar93;
Not on ueter qie schedule
Hydroatar

●

.

.
● I

. I
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Drilling ~le WLL TEMPORARY
Method: CeMe tml Met;+etwd toot sllmB:: 299”~-5
Dritling DO U Uater

51ELL SO: None

Fluid Used: S@olY ~;~ stateCoordinstee: N/$ N 46.509 E/U U 76.861
Dri(ter’s
Ilme: H. JoY/D. Garcia Lic Nr: Not &emantad Coordi natee: Ii 445.614 E 2.218.405
Drilting c~ Start
C~OmaeoD rilline CO Locat ion: Kemeu ick. w card #: Not docmantad T_ R_ S
Date Date Elevetim
Started: 30Seo67 Co@ete: 19SOY137 Gromd surface (ft): 670.41 (B raaa Cao)

Depth to water: 211 -ft Nov87
(Grand surface)~13.5-ft 24Mar93 r c: Elevatim of reference point: [$n.05-ft

(top of c~ing)
GENERALIZED Gaolosist’s ~ Hei sht of reference point abova[

r ~romd surface
2.64-ft

STRAT1GRAPHY~OQ

7 t- “m:

w

j Depth of surface seat
5,10: GRAVSL

@5-ft

10: Bandy GRAVEL
1545: Sandy GRAVEL

Type of surface aee 1:Pre-aix cmcrete
4x4-f t x 6-in surface

50M45: $i(ty sandy GRAVEL ::: ::: 4 idistent motective ata
50,55: Silty gravelly SAND ::: :::
50: Gravelty silty SAMD

Dry bantonite 2~-ft
:::

!

::
5%75: Silty gravelty SASO

+ \

::
90405: Sandy GRAVEL ::: i’:’:
ll@423: Sitty sandy GRAWL :: —~ 1.0- of riser pipe: 4-in
130D9150: Sendy GRAVEL ::: $1:: Type of riser pipa:
IS5N1G5: $itty sandy GRAVSL :: :: Stainless steel
19@2DO: silty gravetly BAND

\ {

:: ::
?05: sitty sandy GRAVEL :: :: —; Dimeter of borehole,
?10: Silty gravelly SAND

\ i~

:: :: 040.o-ft, 17-in nofeinel
?15: Gravelly SAND :: ::
?20: Sandy GRAVEL

10.@50.8-ft, 13-in noensi

\ ~

:: ::
225: Si lty/ctayey SA51D

5D.(bd54.6-ft, n-in nminel
:: :: 154.&229. O-ft, 9-in -inel

-i

:: ::
: ::

:: :z~ Type of f} her, 5*W0-ft

5 $
: pantoni te a lurry

:: i::::: ::z~ Depth top of seal: [ 190.o-ft:
::: :::

I
Typeof saal:D w bentonite. 19(M97-ft

::: ::: Votctay oe 1lets. t97*200-ft
::: :::

% &
y! Oapth topof SSd ~ck: [ 2oo-ft .

10-20-mesh silica sand

E“ ~ +4in ! Depth top of screen:

m

t 207.o-ft

1

.

E

atainiess steel
%
s
n

B
m

~-
*- . ~: Depth bottom of acrean ( 227.7-ft:

—-—-.
e..%

—~ Depth to bottom of borehole: [ 229.o-f~

Drawing By: RKL/2UD7-05 .ASB Date: 16Am93

Reference:

I
I
I

WELLC(MSTRUCTl~ ASD CUUIETION SL@MRY
.

I

I

I

1
1

,

i
i
I
i
i

I

1

1

1

.

1

,
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WELL DESIGSATIW
CERCLAUNIT
RCRA FACILITY
NANFORDCWMINATES
LANBERTCOORDINATES
DATE DRILLfl)
DEPTH DRl LLIEE (GS)
NEASUREDDEPTH (GS)
DEPTH 10 UAKR (GS)

CASING DIANETER
ELEV TOP CASING
ELEV GRDUNDSURFACE
PERF~ATED INTERVAL
SCREENEDIWERVAL
COUNSNTS

AVA1LABLE LOGS
TV SCAN COM!ENTS
DATE EVALUATED
EVAL RECCWWNOATION
LISTED USE

PIMP TYPE
MAINTENANCE

:
:
:
:
:
:
:

:

:
:
:
:

:
:
:
:

:
:

SUMMARY OF CONSTRUCTIONDATA AND
RESOURCE PROTECTIONWELL

299-W-5
20DAggresate Area NanesamantSltti

FIELD OBSERVATIONS
- 299-W7-5

LLU4A-3
N 46*5W u 76,816 fi~~.18J”[w]

N U!i,614 E 2,218,4D5 [Iuncmvl
MWS7..----
229.o-ft
not ~ted
Z1l.o-ft, UOV87;
213.5-ftz Zuafl
6-in stam~ess steei, +2.64*207-ft
673.05-ft, G?OOU-18JUI1901
670.41-ft, Brass CW ~-18Jul~90j
Not epplicekde
207*227 .7-ft, 4-in SZO-siot stainless steel:
FIELD lNSPSCliCU, 20Jen92;
Stainless steel casing. 4-ft by4-ft concrete psd, 4 ~ts, 1 ramvabte
CSF@ ~ t~kad, &SSS cap in pad with MSlt ID.
Not in radistion zone.
OTHER:
Geologist, dritler
Not a@iceb(e
Not a@icable
Notepplicab~e
LLBG Ikmthty meter hwd meaauremnt,
Not m Mter aanpte sckkle
N@roatar

100ec87w24uer93

,
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WLL CtlNSTRUCII~ AND CCMPLETIW SUM4RY

)rit[ing . Sa@e WELL ‘ TEIPUtARY

Wthod: Cabl 001 Wethod: Hard toot
Witting %0 U Uater

Nl&lI&R~ 2W-U7-6 WLL NO: None
Witivae

Fluid Uae& SwsIIY used: Not docueanted Coordinetea: n/S N 46.5 09 E/Ii U 76.29 1

)ri(ler’s blR State State
$-: B. Bolev Lic Ilr: Not docmented Coordinates: U 451.615 E

lri [ Llng

2.218.987
Ccsqmy Start

:OSPMW ~ Dril(im Co L~tfm:~ ~~:mNot docwsmted T_ It_ s

)ate Date
Startack 02Sec%7 Co@ate: 02NOV87 Gromd surface (f t): 676.25 (Brass CSO)

j Elevatiom of reference point: [678.64-ft
(top of casing)

; Height of reference point ebove[ 2.39-ft
ground surface

~ Depth of surface sea ( [O++200-f t

1P of surface seal :Pre~m~~ j~~te
bx6-ft x 6-in surface M . .

4ew idi stant wotect i ve “oosts
rv bent oni te 2*3. f t

pentonf te slur rv *200.5-ft

~ I.D. of riser pipe: [ 4-fn
Type of riser pipe:
Stainieas steel

~ Ditsneter of boreho[e,
Lk31 .2-ft, 13-in nminel
51.i3d52-ft, n-in ntssinel
152_242.8-ft, 9-in ncmtinel

~ Type of filtar, 34?O0.5-ft
,Bsntonite aiurry

: Depth top of seat: [ 2oo.5-ft
lypa of seal :Votc(ay DSt lets

~ Depth top Of SMKI peck: [ 205.5-ft
l@20-mesh sit ica sar@

~ Depth top of screen: [ 2w.o-ft
4-in. #20-s(ot. continoua u-
304 stai n(ess steel

~ Depth bottm of acrean: [ 229.o-f\

] Telescoping screen, 231*241-ft
. n. #30-siot. continoua nreo

304 stainless steel

~ Depth to bottom of borehole: [ 242.8-ft
.

Drawing 8y: RKL/ 2U07-06.ASB Oate: MAm93

Reference:
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SUMMARYOF CONSTRUCTIONDATAAND FIELD OBSERVATIONS

WELL DESllGNATl~ :
CERCLAUM2T :
MRA FACMLITY :
NANFDRDCODROINATES:
LAMBERT[= INATES :
DATE DRILLED :
DEPTH OR]LLEO (0S) :
IEASURED DEPTH CGS) :
DEPTH TO UATER (GS) :

CASING DIANETER :
ELEV TOP SASING :
ELEV GRCMJOSURFACE :
PERFORATEDINTERVAL :
SCREENEOINTERVAL :

COWENTS :

AVA1LA8LE LDGS :
TV SCAN _NTS :
OATE EVALUATED :
EVAL RECDWENDATIW :
LISTED USS :

PIMP TYPE
HAINTENANCE :

RESOURCE PROTECTIONUELL - 299-W7-6

299-u7-6
;NIOqr~toAresNenegenent Stasiy

.

N 46,5W u 76,219 C2OW-1ODSC87I
N 451,615 E 2,218,987 [NANCONV3
NOVS7
242.8-f t
Not docaented
216. O-ft, sept!fi
219.4-ft, 24Ner93
&in 8tainiess steel, +2.3$W?09-f t
678.6$-ft [20W-tOI)ec871
676.2S-ft, Brees cap i2DOM-lfS)es871
Not epplicebie
2~229-ft, 4-in #20-stot sta;in[eee steet;
231+0241-ft, 8-in telescopi~, #30-slot, stsinlees steel
FIELD 1MSPECTION,
OTHER:
Geologist, drfller
Not applicable
Not applicable
Not s@iceble
LL8G Monthty uster [evel mseswesient,
Not onuetersqt*eche&le
N@rostar

01Dec87.26iIer93;

.
b

,
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)ri lling Sas@e Drive be~l WL1 TEMPORARY

~;g~~ ~::g~ t“ IMIBER: 299 -W-7 WELL W: Nons
itanf ord

‘tuid Used: StwlY used: Mot docunentad Coordinates: N/S N 66.509.3 E/U u 76518.7

)ritler% UA State State NADB3 137,636.% *

lane: 1. Cordon Lic Nr: Not docmented Coordinates: N 451.615 E

lri[ling Colqmny Start

:v:Besin ~ R- Dri 1( Locet{cn:Not docufentad Card #: NOt documented T_ R_ S
)ate Date Elevation
itarted: 230ct89 Ca@ete: 27Nov89 Gromd surface (f t ): 671.% (Brass CSD)

Depth to water: 211.8-f t Mov89
(Grc+sxi surfece)gl5.0- 24Nar93

‘t J ~~ k~: -’XL

z! Eievatim of reference point: 674.94-ftl

GENERALIZED Geotogiat’s
(top of casin9)

~ Naight of reference point above[ 2.98-ft 1
STRAT1GRAPHY LW r crowd awfece
St=atightiy v

; Depth of surface sea 1 [z*l T,&-f ~]

W30: ltuddy sandy GRAVEL
}(M35: Gravei I y sandy WD Type of surface seat :Pre-n! concrete

i5X5: Graval ly moldy SAND 4s4-ft x 6-in surfece to 2-ft

;~O: Uud&y sandy GRAVEL 4 idistent Protective coats
i@55: S[ gravelly sl mxidy SAND amnt fm3ut-Portiand Cement
i5.40: W,NO

L ‘“

it 2.*17 .4-ft

5@65: S1 grave{ ly SAND
55M7D: S1 gravd ly S1 muddy SAND
T0W5: Gravel ty BAND _ —; I.D. of riser pipe: [ b-in 1

?540: Swxiy GRAVEL

\

Type of risar pipe:
-105: Nuddy sandy GRAVEL Stain(ees steel
10541O: S[ mxidy gravel{y SAND
I10435: Sandy GRAVEL I Oiematar of berehote,
135445: Nuddy sandy GRAVEL

I ~2~$~?k f 13”Zi~&?Ael145455: Sandy GRAVEL —, ..- ,
15%230: Nuddy sandy GRAVSL

j Type of filler, 17.6* 198-ft
Bentoni te crti~ea .

::: ::—: Depth top of seal: ~ 198.o-fQ
::: ::: Type of aed:
::: ::: 3/8- in Vo(ctav 0s[ lets
::: :::

B a, p.-
‘—: Dept~ tq~of sand pack: [ 2D2.7-ftl

~

~ ~“—1: O@h tw of SCreen:

E—
L2 07.1-f t]

S%iii
4-in. #lO-slot. ftalnlesa steel

I

ui th channel Oec

-
@

E
.

qp q j--~ Depth bttm of screen [ 227.8-ftl

I
—1 Fill 229. W230.8-ft
i<_.~ ~+th to bttan of htrehole: [ 230.8-ftl

Dreuin@ 8y: RKU2U0 7-07.ASB Date: 16ADr93

Reference: UNC-MR-02D4
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SUMMARY OF CONSTRUCTION DATA AND
RESOURCE PROTECTION WELL

FIELD OBSERVATIONS
- 299-U7-7

299-W-7
200AggregeteAree Menegesm<Studf
LLEG_——_
n 46,509.3 u 76,518.7 ;:~~en9Dl
N 451,615 E 2,218,6S7
M 137,636.3a E 566,567.in UNADG3-29Jen901
Novw
230.8-ft
not docmented
211.6-ft, nova9;
215. O-ft, 2&Mar93
4-in etainlees steet, +0. W207-ft;
6-in stainless steel, +2.9W0.5-ft
674.94-ft [200U-29Jm901
671 .%-ft. Bress cap C2DOU-29Jan901
Not SF@ iceble
207.l+@27.8-ft. 4-in #10-s tot Istainless steel. with channel mck
FIELD IUSPECT16N,
OTHER:
Geologist, driller
Not ef# icebte
Not eppliceb(e
Not applicable
LLSG LIuerterly neter lew[ meswreaent,
Not on water aesple schecble
Hydroetar

27F-24Uar93;

WELL DESIGUAT[~
CERCLAUNIT
RCRA FACILITY
SANF~ ~DINATES
LAWERT CO(JRDIMATES

DATE ORILLED
OEPTH DRILLED (GS)
REASIRED DEPTH (GS)
DEPTH TO U&TER (GS)

CASING DIAHSTER

ELEV TOP CASING
ELEV GROUNDSURFACE
PERFORATEDINTERVAL
SCREENEDIRTERVAL
CCWENTS

AVAILAELE LOGS
TV SCAN COIUUiNTS
DATE EVALUATED
EVAL RECU4NENDATIOR
LISTED USE

PUNP TYPE
MAINTENANCE

:

:
:
:

:
:
:
:

:
:
:
:
:

:
:
:

:
:

.
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UELL StSiSTRUCTtW ANO SDMPLETtW SLML4NY

Drilling Sm@e Drive berrd UELL TEMPORARY
Method: Cab te toot Method: ffwd tod
Drillfng

NL@f8ER:2$9-W-8
200 U Uater

NELL ND: Nme
Wftfvea ffenf Ord

Flufd useck SWOIY used Not documented :o&fmnm HIS N 46.5W.8 E/U U 76.880.1
Driller’s W State 137,637.as 566,761.?n
Nine: L. Cordm Lfc Nr: Not docusentad Coordfnatee: M 451.614
Drill~ng

E 2.218.326
c~ Start

Cospeny:Beein & Rmae Dritl Locatim:Not documented card #: not d&nanted T_ R_ S
Date Dete Elevation
Started: W0ct89 w(ete:~ Gromd aurfese (ft): 684.40 (Brass ten)

Depth to ueter: 229.2-ft Nov89
(Gromd surf ace)228.8-f t 24)la

j k= ‘=:

z! Elevetim of reference point: [6B7.35-f t]
(top of casing)

GENERALIZED Geologist’s ~ Height of reference point above
F gromd eurfese

-ft 1

STRATIGRAPHY Loa
Sl=slfghtly v

! Depth of surface seal 248.7-ftl
@20: Bandy GRAVEL (trace COSSLES)
2*28.5: Mu&y sendy GRAVEL Type of surfese seal :Pre-nix consrete
28.5-35: sandy m 4x4-f t x 6-in surface to 2-ft
35*39.5: ~ SAND (trace CALICHE) 4 idistent motesti s
39.5+8: Sandy GRAVEL Camnt 9rout-Port lend Cement

(fines 474-ft)

L ‘-

ui th
-1: St gravelly SAND

un. 2. W18.7-ft

51*7: Muddy sandy SRAVEL
57+9: Greval lY SAND _ —~ I.D. of riser pipe:
5*78: SAND

4-in 1

L;20

Type of riser pipe:
7&85: Grwelly SAND tainteea steel
8%110: Sardy GRAVEL (trese COBBLES)
110420: SAND
120430: Sandy GRAVEL I t’~;:d:; y$;>AyL,

13CW235: Muddy sandy GRAVEL —, . .-

ZJ5-240: S1 eatddy gravelly SAMD
,

24*244.5: Muddy sardf GRAVEL

~ Type of fftler, 18.7~Z15-ft
mesh bentonite

::: ::—! Depth top of SSS1: [ 215. o-ftl
::: :::

I

Type of seal:
::: ::: 4-fn Voictav tebtets
::: :::

=—] Oapt: topho:if~ ~::
= =1

[ 217.3-ftl

E1 -L- ; Depth top of screen: [ 29.81 -f t.]

w
4-in. #lO-slot. stainless steel

* nfth channel osck

ES
d

a

B -~
=* . ~1 Oapth bottom of screen [ 240.6-ftl

l—l ~~~A~”&~G5;;tborehole: [ 240.6-f t]

Orenfng BW RKWU07-08.ASS Date: 16Aor93

Rafarence: UNC-NR-0204

B.41



UELL DESIGNATIW :

SUMMARY OF CONSTRUCTION DATAAND
RE}OURCE PROTECTION hfELL

CEWLA UNIT :
RCRA FACILITY :
SANFORDCOORDINATES :
LAMEST COORDINATES :

DATE DRILLED :
DEPTH DRILLED (GS) :
MEASUREDDEPTH (GS) :
OEPTH TO ilRTER (GS) :

CASING DIANETER :

ELEV TOP CASING :
ELEV GROLIW SURFACE :
PERFWATED INTERVAL :
SCREENED lIMTERVA1 :
CISUENTS :

AVAILASLE LOGS :

TV SCAN ~ENTS :
DATE EVALUATED :

EVAL RECC9S4E~AT1~ :
LISTED USE :

PWP TYPE :
HAINTENANCIE :

299-W-8
200 Aggravate Araa Ebsnagsasnt Study
LLBG

FIELD OBSERVATIONS
- 299-W7-8

N 46,5W.8 U 76,860.1 t20W-29Ja@Ol
N 451,616 E 2,218,326 [NANCONVJ
N 137,637.ti E 566,761.7h tNAD83-29Jan901
Dec89
240.6-ft
Not doctmmted
229.2-ft, NovG9;
22G.8-ft, 24Nar93
4-in stainless steel, +NO+@37-ft;
6-in stainless steel, +2.~-0.5-ft
6a7.35-ft, @OU-29W1901
6S4.40-ft, Brass CAP t20W-29hn901
Mot a@icable
219.tM240.6-ft, 4-iin#10-stot stainless stsel, with chsnnrl pack
FIELD INSPECTION,
OTHER:
Geologist, dril(er
Not applicable
Not a@icable
Not applicable
LLBG Honthly water law{ sesaurmmt, 27F-24tlar93
Mot on water aas@e schacbte
Nydroatar

B.42
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UELL CONSTRUCTIW AND -LETION 9MtARY

Dril{ing Sqto Drive barrel WLL
Hethod: Ceb(e tool Method: Hard

TEWORARY
tool

Driltiru
NWSER: 299-W-9

00 U Meter Additives
WELL NO: U3-ifUl

Hanford
Fluid iieeck Sudv US* Mot doclmmted
Dril[erOe

Coordinates: W.S N 46.549.3 WI/ U 78,888.9
NA State State MA083

N*: R. Thorsen
137,646.59m E 565,844.lK%

Lic fir: Mot &amented Coordinates: M
Brilting

451.649 E 2.216.317
c~ Start

C~~r Ens nearsi Locet ion: Henf ord card #: Not docmen ted T_ R_ S
Date Date Elevation

started:~ cmlete:~ Gr~ ~f~e {ft): ~.11 (Braas ceo)

Depth to water: 227.0 -ft Nov89
(Grouxi awfsce)Z30.O-f t 24Ua

J k:,[:zt [ ‘

z] Elevatim of reference point: 692.09-f?l

GENERALIZED GeotXistls
(top of casing)

~ Height of reference point Sbova[ 2.9S-ft
STRATIGRAPHY LCW r gromd surface
Sl=slightly v

~ Depth of surface aea I [%w.o-ftl
DN1O: Grave( ty @ SAW
l@20: Nuddy sendy GRAVEL Type of surface seal :Pre-nix concrete
2LW5: SendY GRAVEL 4x4-f t x 6-in surface oed to 2-f t
2345: xuddy eendv GRAVEL 4
6%70: S[ gravelty S1 w&y SAND

idi stant wotect ive oosts
Cersent 9rwt-Port lend Cement

*75: N$.xidy SAUD T & -f
7342: Nuddy sandy GRAVEL
G&86: SAUD
S640: Greval Ly SAiiO —~ 1.D. of riser pipe:
y~%$ st&evettY sl Nddy SAso

‘ L:.”s” -

t 4-in ]
T~ of riser pipe:

1>144: St SNddy SAwo
144-155: sandy ORAVEL o Dismeter of boreho[e,
155460: Grovel lY SAiiO

I
— O-143 .5-ft, n-in ~inel

160M205: Sendy GRAVEL z, 143. SQ32.2-ft, 9-in nmirud
2*245: Muddy sandy GRAVEL
24%252.2: Not doctmanted, no ea@es

i Type of f i her, 20.&209 .8-ft
mesh bentonite crtnbl

::: ::—; Oepth top of aerd: [ 209.8-ftl
::: :::

I

Type of seal:
::: ::: l/4-in Votciay tableta
::: :::

—; Dqth top of send peck:
% BI

[ 214.3-ftl
@40-meeh si tics send

E 7

I

~ Depth top of screen: [ 220.3 -ftl
-9

e

4-in. #10-slot. ataintees steel
Mi th charnel oeck

=

E
=
-

1E* ● ~1 Depth bettoa of screen c 241.1-ftl

. . . . . . . . . . .. . . . . . . . . . .

. . . . . . . . . . .. . . . . . . . . . . y: Volclay tablets, 242. W24S.4-ft

. . . . . . . . . . .. . . . . . . . . . .
❑

I
—t Fi (t 248.4*252 .2-ft

~ Depth to bottas of borehole: [~A

Dr=ing 8Y: RKL/Zb107-09.AS8 Date: 16ADr93

Reference: UHC-NR-0205

.
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NELL DESIGNATI~ :
CERCLAUNIT :
SCRA FACILITY
HANFOWI COORDINATES :
LAMSER1’WORDINATES :

(HAD 23)
DATE DflILLED :
DEPTH CIRILLED (GS) :
MEASUREDDEPTH (GS) :
DEPTH TO UATER (GS) :

CASING DIAMSTER :

ELEV TOP CASING :
ELEV Gfi_ SJRFACS :
PERFORATEDINTERVAL :
SCREENEDINTERVAL :
CU4MENTS :

AVAILA8LE LOGS :
TV SCAMCCf4NENTS :
DATE EVALUATED :
EVAL RF.COPM~ATIN :
L1S1S0 USE :

PtStP TVPE :
WINTENANCE :

SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS
RESOURCEPROTECTIONNELL - 299-li7-9

299-W-9
~OAggragate Araa Manasant Study

N 46,549.3 kI 7s,sss.9 [20DU-30AIJS9DJ
N 451,649 E 2,216,3f7 [SANFORDCWVI
N f37,646.59m E 565,S44.G3a[NADG3-30AuE901

252.2-ft
Hot docusanted
227. o-f t, HOVS9;
230. O-ft, 24Ner93
4-in stainless steal, +1 .0@20.3-ft;
6-in stainless steel, +2. W,-*-0.5-ft
692. G9-ft, t200u-3oAug901
6S9. 11 -f t. Braas cso KOOU-30AW901
Not appl icab[e “
220.3N241 .l-ft, 4-in. #lO-slot stainkss steal, uith charnel pack
FIELD INSPECTtDM,
OTNER:
Gao[ogist, driller
Not appL i cable
Mot Sppticab(a
Mot appl icetde
LLSG Itmthiy wter (wet meeawment, 39Apr90N24Nar93;
Not on natar sqle achadla
Nydroatsr

I

I

..

,

B.4EI
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WELL CONSTNWTI~ AND CUtPLETIW -Y

Briiting Sasple WLL
method: cab le toot

TEWDtthRY
Mathotk Hed twl”

Dri(ling 200 U Mater
HLQiBER: 299-W-1

Additives
WLL ND: None

Hanf Ord
Fluid Uaad: Stsm(Y Used: Not dwmsnted
Drilter’a

Coordinates: N/S u 46.551
W State

E/U ii 79.200
State

Mm: L. 6uttana Lic Nr: Mot docmantsd Cwrdinataa: N
Driltlw

451.650 E 2.268.987
cqMy Start

~. - 0 Dritline Co Location: Kennwick. kiA
Date

Card #: Not documented T_ R_ S
Date Etevat im

started: 09Ju’IG7 Ca@ete: 23Ju187 Grou’d surface (ft): 699.45 {Brass caD)

Depth to itater: 239.6-f t SW8G
(Ground aurface)~4D.4-ft 24Xa@ r- z~ Elevatim of reference point: [701 .33-ftl

(top of casing)
GENERALIZED Geologist’s ~ Ileight of reference point bet 1 .SS-ft 1
STSATIGRAPHY 1(M r grouxi surface

~ T::”m

v
I Depth of surface sea 1

H: Backfi(l
[ @206-ftl

%5: Sandy GRAVEL ::: :::
!&80: Gravei ty SAND

Type of surface seal :Pre-mix concrete
::: ::: 4x4-ft x 6-in surface

SCWIO: Gravetly sandy SILT

-\ $( “ ‘se

to 3.o-ft
::: ::: 4 idistant otective

?Du93: Sitty sandy GRAVEL :::

i

::: Volct
9%t05: Sandy GRAVEL

bsntonite 9rwt W208f t

}054$0: Slight(y silty gravdty SAW ::::::
:::

5

:::
lliWl15: SlightLy graveily SAND :::

115435: Slightly gravei ly silty M :::::: z! I.D. of riser pipa:
13%145: Silty SANO

[ 4-in J

165455: Stightty grave( ly silty SAW ::::::
:::::!
q

Type of riser pips:
t

15>163: Silty gravelly SAND :: ::
16>180: Sandy sandy GRAVEL :: : : z! Oimeter of borehole,
180495: Bandy GRAVEL

\ \

:: :: &62.7-ft, 13-in nominal
l~2DD: Silty sandy GRAVEL :: :: 62.7456 .8-ft, Ii-in naeinel
?D@2DS: Sitty/clayay GRAVEL

\ #

:: :: 156.@.27D.5-ft, 9-in -ins{
M)5*21O: Gravet lY silty SAND :: ::
Z1W27D.5: Si Ity sandy GRAVEL

i 1’

:: ::
: ::

: :—~ Type of filler, 9206-ft::

‘5 \l

: : Votctav bentont i te wout
:: ::
::: ::—: Depth top of seal: t206.o-ft 1
::: ::: Type of seal :Votclay net (et~
::: :::

m
i%-; Depth tW of SSlld peck: [210.5-ft :

3~30-mah si 1ica sand

@ ?

:1 :

~ Depth top of screen: [ m.2-ft

*
-in. #20-stot. continoua urao

!3&&
304 stainless stesi

m= —

~

F

\ Depth bottm of screen: [ 256.5-ft

N
-8

r~

r

~ Telaaccping screen, 257@267.7-ft
m 8-in. #30-eiot. continoua ttrac!

$y$~
04 stainless steel

Y ‘da ~fg ~%fa
BGfgef::

—1 Depth to bottom of borehote: [2 70.5-ftl

Drawing By: RKL/2U08-01 .ASB Date: 16A@3

Reference:
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SUNNARY OF CONSTRUCTION DATAAND
RESOURCE PROTECTI(MJ4 WELL

FIELD OBSERVATIONS
- 299-W8-1 .

UELL DESISUATI~
CERCLA lN1lF
RCRA FACIL!ITY
NANFWO COORDINATES
LAUSERT COORDINATES
DATE DRILLED
DEPTH DRILLED (GS)
IIEASURED DEPTH (GS)
DEPTH TO UATER (GS)

CASING DIANETER
ELEV TOP CASING
ELEV GRCUNOSLIRFACE
PERFORATED INTERVAL
SCREENED INTERVAL

~NTS

AVAILABLE 1.OGS
TV SCAN COPBIENTS
DATE EVALUATED
EVAL RE(XMIENDATIW
LISTED USE

PUHP TYPE
MAINTENANCE

:
:
:
:
:
:
:
:
:

:
:

:
:

:

:
:
:
:

:
:

299-UG-1
20GAg!meeateAreamusement Study
LLMU=3 -
M 46,551 u 79,200 mowmkom
N 451,650 E 2,216,006 [NANUM41
JuU7
270.5-ft
not docusanted
239.6-ft, Se@IS;
240.6-ft, 24Mar93
$-in stainkas steel, +1.-2O2-ft
701 .33-f t, 12WU- lmae$n
699.45-ft, Brass caP [200U-ltNkeS71
Not amlicabte
23&256-ft, 4-in WO-slot staiin[eaa steel;
257.267-ft. 8-in tal~mim. #Xl-slot. stainless Stee[

FIELD INSPECTION, - ‘-
OTNER:
Geo16gist, drilter
Not a@icable
Not a@icable
Not applicable
LLBG Monthly ueter level smisureswnt,
Not on water SaqAe achadle
tlydroatar

01DecG7-24uar93;

B.4.6



WLL CONSTRUCTI~ ANO (XMLETl~ SllStARY

Dritiing ‘ sal@ e
Ibethod:

WA.L TEMPORARY
cebie tool Method: Hard tool WeQ

Dril [ ing
WNBER: 6W-48-71 A5214 WLL SO:

~itives Ihlford
Fluid Used: Water used: not documented Coordinates: N/S N 47.838 E/ii M ?0.660
Dril(er*a W State State
Name: tiausse- Ro&rta Lic W: Ot docunantsd Coordinates: N 652.938 E 2.2
Drilling

24.542
c- Start

c~: Hot docmented Location: Hot dmmm~ sad #:wot doctmm adt
Date

T~ R= S 31G1
Date Elavetion

Started: 26Au956 Cqleta: 26SS056 Gromd twfece: 686.5-ft Estimstsd

Depth to neter: 264-ft 26Seo5~ $
(Gromd surface) 242.8-f t 02Jun94 [ —~ Elevation of reference point: M88.ls-ftl

(top of casing)
GENERALIZED Drit(ergs ~ Height of reference point almve[ 1.65-ft ~
STRATIGRAPHY LO$I F grotrd surface

~

r

: Depth of surface aea 1 [No 3
*7: TOP SOIL-GSAVEL No surface seal documented:
7.27: ~LDERS-~WL
27u42: SAND-SILT-S= GRAVEL
4247: SANO
67*72: SAND-GRAVEL-COB8LES
?2MB1: COESLES-SAND-GRAVEL
81u9D: SAND-GRAVEL-mB8LES
9043: Ce@snted SAND-GRAVEL-=LES-SILT
95416: SM)-SILT-GRAVEL
11*152: SAND-SILT-GRAVEL (Boulders) z: 8-in ID carbon steel cesinB,
152.d70: SA)SMRAVEL-BCSJLDERS, no SILT +1.6 303- ft.
l?D@84N SAND-SILT-GRAVEL
2B440293:SAND-GRAVEL
29%303: SAND-GRAVEL-SILT —; 9-in nminel hole, @303-ft
-305: SANDand SILT

REWDIATION:
Jw173 by PtMO

S(otted casing,
assmed 239451-ft [HANf~ UELLSI

* : 8-in caaing perforatims, :

‘~ D ‘-

23X251-f t. Not docunsnted
1*302- f 5 holes/ft

DT8
?

Pfi*q@q@; I
e: Sorehole drilled depth: [ 305-ft 3

DTS=De@h to bottom,
. t. U(-

Drawing SW RKL/6N4BU72 .ASB
Date :~
Referenca : NANFDRDWLLS
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WLL DESICllATI~ :
CERCLAWI U :

RCRAFACILllTY :
HANFORDCtXXIDINATES :
LAHSERT~DtNATES :
DATE DRILLED
DEPTH ORtLI.ED CGS)
EASIMED DEPTH (G5 )
DEPTH TO WTER (GS)

CASING DIAJETER
ELEV T(P CASING
ELEV GROIM SURFACE
PERFORATEINTERVAL
SCREENEDIIITERVAL
-ENTS

AVAtLABLE LOGS
TV SCAMCIXWEMTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE
-RENT USER

PWP TYPE
MAINTENANCE

:
:
:

:
:
:

:
:

:

::
:

:
:

SUMMARYOF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCEPRC)TECTIONUELL- 699-48-71

699-4S-71
Mot~liceble
Sot qplfceble
n 47,s3s u 70,660 [HANFCW WLLSI
N 452,95S E 2,224,!i42 [HANCOMVI

305-ft
2S3.6-ft, 12Ju193
264. O-ft, 26Sep56,
242.8-ft, D2Ju196
8-in, frm +1.6-303-ft
6SS.15-ft [HANF~ UELLSI
6S6.5-ft Estimted
239-302-f t
Mot s@icsble
FIELD lNSPECTMM, 12Ju193,
8-in cerbon stssl cming.
Noped, no posts. Csppsd and lacked.
nope msnsnt idsntifiwtim. Not in b radiation ZOW.
OTHER:
Dri 1Ier
Not applicable
Not qpliceble
Not qplicsble
Sitenide~isfssm( w/l msszummmt, 01JIMS4+2JLst94,
UNC ESW w/1 aonitoriing,
PNL sitsnidz~limmdm/1 annitoring
Electric submersible
Meintsnsnce ectivitios doctmsntcd in ths Hmford Matte Databaee syst~

.

#

--

B.48



Driltin$ -1. UELL TEMPORARY
Method: Cable tmt Methe& Hwd toot WER : 6W-49-79 A5221 WELL NO:
Drilline tiitivae iianf Ord
;~p~y~ &q;a:yf~ . c~av Coordinate.: N/$ N 48.600 E/bJ U T9.122

state
Nmle: Greenfield Lie W: Not docunsnted coordinates: M 453.699 E 2.2
Drilting

16.07S
Coqlerly start

cafMny: Not docwented Locet ion: ND Card #: Not docmented T= R- S 3601
Date Date I Elevatim
Started: 2WW4S COs@ate: 06 Ju148

I
Gromd surface: 688.1-ft Estimsted

Depth to ueter:-270-ft Ju14S
(Crowd eurfece)~3 .8-f t 01Jun94

‘1I
~~Elevatim of reference point: PSS9.20-ft

(top of casing)
GENERALI ZED Oriller Ds ~ Neight of reference point ebeve[ 1.I-ft
STRATIGRAPNY Los r *rcsmd surface

w

)+20: RDCKS -1
*22: Grev SANO II

I
&45: CLAY, SANDad GRAVEL
&47: Coarse SW SAIRl& little GRAVEL
17~0: Fine S&l SAND, little GRAVEL/CLAY
045: SASD, CLAY & (ittle GRAVEL
1%95: SAi10 & CLAY N/vary titt(e GRAUEL
%llfi sAiio L CLAY
117-120: SAND, CLAY & ROCKS
20423: SAND & GRAVELn/tittle CLAY
23.130: SAND & GRAVSL
3010135: Gray SA~
35.$140: SAND S GRAVEL
140N150: GRAVEL& I ittte SAiiO
150-154: SAND & GRAVEL
154.159: SAm
15~160: SAfR, GRAVEL& ROtKS
160N163: Fine grey SAiiO
l@4SO: = & GRAVELa ROCKS
lKIO@OO:SANO& [ itt (e GRAVSL& ROCKS
!DDN21O: SAilD, GRAVEL, RDCKSM/S= CLAY
!10@25: SASO, R(XKS & s CLAY OTB
!25-265: SAND, CLAYt ROCKS
!6%270: SASO & silty GRAVEL
!7@.2~ SAND. GRAVEL& tittle CLAY

pllhm

r ; Depth of surface sea I [MO
MO surface seal documented:
tisa 4xb-ft concrete pad

—~ 9-in nasinsl hole, @-265-ft

z; Ci-in ID cerhm steel sesing, +1.1*-265-ft

I
::11 ~~iona, ,

c SIB
23%245- ft. 4 cutslf t
~4*260-ft. 1 cut/ft

6@265-ft. 2 /cuts ft
8-in nominal hole, ‘265+90-ft
cement plug, -279+280-f t
Boreho(e dri 1led depth: [ WO.o-ft

?SOOQ85:Si Ity sandy tiAVEl
2S%290: silty SAm & GRAvsl
29D : SAND k GRAVEL

REilEOIATl(MS:
Aug56, Eentz,

Perf orsted 2J54265-f t
AUS74, m. Bldtem

Perforated 225435-f t
Fi 1( to 280-ft

Ner80, M. Bultena
Set csss.nt plug a 279-ft

)rawing By: RKL/6N4W79.A
)ete : 23SS094
ieference : HANFORDUELLS‘1

DTB=Depth to bottom,
79.4-ft. 21FeWl
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MELLDESIIGNATKM :

SUN?4ARYOF COKTJUICTION DATAAND FIELD OBSERVATIONS

RESOURCE PROTECTIONIUELL -699-49-79

RCM FACIILITY :
SERCLAUIIT :

ffAtfF~ COOSDISATES:
LAMSERTSOOADIIIATES :
DATE DRII.LED :
DEPTH DRILLED (GS) :
MEASUREDDEPTH (GS) :
DEPTH TO UATER (GS) :

CASING DIAMETER :
ELEV TOP CASING :
ELEV GRCUNDSURFACE:
PERFIRATEO INTERVAL :
SCREENEDINTERVAL :
CCt9!ENTS :

AVAILASLE LOGS
TV SCAN tXMltENTS :
DATE EVALUATED
EVAL RECtWtESOATlm :
Lt STED UW :
CURRENTLVSER :

W TYPE :
MAINTENANICS

6s9-49-79
ffot wl feeble
Not @ticsble
M 48,600 m 79,122 UIANFURDWLLSI
S623,69S E 2,216,07S IHAMCOIWI

WO.o-ft
2~.4-ft , 21 Feb91
-270-ft .JU14S
233.a-ft, ol&s194
8-in, carbon steet, +1 .l*-265-ft
689.20-ft [ffANFC$tDWLLSI
6SS.1-ft, Estimated
225465-f t
Mot Spplicebte
FIELD INSPECTILSi. 21 Feb9f,
8-in cerbonstsel cssing. CsW*md locked
flee 4x4-ft pd. m poets, identification st~
Not in rediatim zone.
OTMER:

ansllinpad.

Driller
Not ~iitxble
Not ewl icsbie
Mot -l i csble
Siteu’i& semiemusl u/t n?ssurmsnt, 26Nov4SWOlJm%;
ES characterizstim end WC ESIW u/1 mnitoring,
PNL sitsuidesqling endm/1 mnftoring
Electric sbrsible
iteintsnsnce ect i vi t iee docmsnted in the Hanford Wl 1s Datsbsse $y-stsm

.

.

.
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WLL COSSTRLJCTIWANDCCWLETICUSLSMARY

Drill ins $qAe UELL TEMPORARY

~;$&~ ~;$&brd t~~ ~-l SUiBER: 699-51 -7S A5232 WELL NO:
iienf Ord

Fluid U Uater iiaad: not documented
Dri 1ler’s

Coordinates: ii/S N 50.667
iiA State

Em &?Z&l_
state

Nms : Gentz Lic Nr: Not docunanted Coordinates: ii 455.776 E~.044 o
Dri 1lin$ c~ Start

= Not *- edt Locet ion:iJot doc- $ard kNot docunsntsd l= R= S 25Q1
Date Elavatim

Started: 21Aw57 ~lete: 04Dct57 Crowd ●urfece: 639.3-ft Estimated

Oepth to Mater: W3-ft Oct57
(Grmaxi surfece)191 .6-ft OIJ~

GENERALIZED Oriltar’s
STRATIGRAPliY LOO

045: BOULDERS, GRAVEL mfi SANO
15-45: BCULDERS, GRAVEL
65*5: CDBBLES-BWLOERS

l-la:
160470:
lnk2?5:
215+25:
225+!30:
23*235:
23%240:
ZWB255:
25>260:
260-270:
270-275:
27%280:
280-2B5:
2s5495:
29%305:
S0%320:

S2D-335:
S3*360:
340@45:
3k*350:
35iH60:
%0+65:
365*370:
3m373:
375+80:

38H82:

55-65: 8DULDERS-GRAVEL
65+5: CDBBLES-GRAVRL-8WLDERS
75400: COBBLES-GRAVEL
100.620: SAND, GRAVEL d COBBLES
120430: WBBLES and GMVEL

GRAVEL. SAND d SILT
COBBLE6, GRAVEL, SAND & S1
GRAVEL. SAND - SILT
SANO-Sl~E
COBBLES-GRAVEL-SAND
GRAVEL ad SAND
Coarse SANO, litt{e GRAVEI
SAND-GRAVEL
SAW, 8RAVEL md ~LES
GRAVEL - SAND
SAW Little SILT
SANO-GRAVEL-SILT
SAND-GRAVEL
SAND, COBBLES, GRAVEL
Coarse GRAVEL-fins SAND
Snrstl ad coarse GRAVEL,
fine BAiiO
Coarse GRAVEL ad SAND
SAND-SILT-ORAUEL
SAND-GRAVEL
SAND-GRAVEL-=BLES
SAM), GRAVEL, 8ASALT COBEI
- U’SJ GRAVEL
SAND-SILT-GRAVEL
SAND, GRAVEL, BASALT
SAND, GRAVEL, BASALT
and COS8LES
BASALT

699-51-75P

Drening By: RKL/6U5W75A.ASB
Oate : 26sa@4
Reference : iiANFCUiDWELLS

‘1

Do

Elevatim of reference point: [641. Sl-ftl
(top of casing>
Height of reference point above[ 2.25-ft 1
gromd surface

Oepth of surface seal [ ND 1
No surfeca seal cbcmented

8-in 10 carbm ated casing, +2.2-376 .7-fi

9-in nminel hole, @376.7-f~

2.0625- in tding, +NlW370-ft

8-in casing perforations,
190@35-ft. 6 holes/ft
p5*270-f t . 2 holeslf t
g70-37a-ft . hote/ft

Cement plug, 235*34s-ft

~ 499-51-75

Sand f i 11 24%365-f t.—

Gravel peck, 365-3B2-ft
Piezmster screen, 370-375-ft
8-in nminst hola, 376.7.+382 .O-ft
Borehole drilled depth: 2.o-ftl
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SUMMARY OF CONSTRUCTIONDATA AND FIELD OBSERVATIONS

UELL OESIGSAT1m :
RtSA FACILITY
CERCLAUSIT :
liANFDAO ICOOROINATES:
LAWSERT~ISATES :
DATE DRILLED :
DEPTH DRILLEO (GS) :
MEASUREODEPTH (ES) :
DEPTH TO UATER (GS) :

CASING DIAKTER

ELEV TOP CASING :
ELEV GROUNDSURFACE:
PERFORATEDINTERVAL :
SCREENEDINTERVAL :
CZSSiENTS

AVA1LAiLE LOGS :
TV S(3N lXS@lEMTS :
DATE EVALUATED
EVAL REU-KIATIW ;
LISTED IJW
~REN7 USER

PUMPTYPE :
Ml HTESAMCE :

RESOURCE PROTECTION IJELL - 699-51-75
b

699-51 -T3
Not ~liceble
Mot applicable
B 50,667 w 73,151 [Nenfordllellsl
N 455,776 E 2,220,044 [NANCONVI
MS?
3s2.o-ft
Not domaentad
193.o-ft, oct57
191.6-ft, 01Jm94
8-in, carbon steel, +2.25-376 .7-ft,
2.0625-ina +llM370.ft
661.51 -ft-[NANFOSD UELLSI
639.3-ft, Estimetaci
W@370-ft
37@375, piezomater
FIELD INSPECTION, 31 JM9D,
1)-i nserbmsteel mains. Cappad end tosk~
No pad, posts, or pemmnent fdmtificatim.
Not in redietim zone.
OTHER:
Dri Ll~r
Mot explicable
Not e#iceble
Mot ●@icable
Sitawidesemiersmal w/t maasmmmt, 150ct574)lJuA?6:
NNC ESSMw/1 wnitoring,
PNL aitauide ~ling, w/1 monitoring md characterization
Ekctric shrsibte
Maintananse sstivitia dosmanted in the Nsnford klells Oatebaae system

.
.

.
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Appendix C

Hydrography and Serviceability Information for SALDS
Tritium-Tracking Wells



Appendix C

Hydrography and Serviceability Information for SALDSo. Tritium-Tracking Wells

Figures C. 1 and C.2 are composite hydrography of SALDS tritium-tracking wells grouped by general ,
locations relative to the SALDS. Each group is compared with the hydrographyof the SALDS proximal
well 699-48-77A Separate hydrography of the SALDS proximal wells are presented in Figure 2.4.

Table C. 1 contains well construction and serviceability information for 21 wells in the SALDS
tritium-tracking network. Records for well 699-51-75P are limited and were excluded f?om these plots.

C.1



140
rmm– Snlltiaut

Figure C.1,

139
i>

--. . .. . .

UA....----..............----------........----------.........-------

~~,\

~-i... .. ....................... . ..

T %%$F%L+

. 2W-W7-6 T’..................................“-<

Y%

299-W6-12

. 289-W6-8

-----\\

........ .......... ... . .

\

*B%-&--

~:::

299-W6-I 1

\

‘-k

136 -- ....... .. ...... ... ..... .... .... .. . . . .............. ... .. . . .. ... ... ..
299-W6-6

.......... ........

699-48-77A

135 \

23-Dac-68 23-Dac-90 23-Dac-92 234X?C-94 23-Dac-96 23-Dac-98

1,40 I , i

139

1:38

135 .................................................................

:e=
27-Jan-90 27-Jan-92 27-Jan-94 2.7-Jan-96 27-Jan-98 27-Jan-2000

Hydrography for Wells in the SALDS Tritium-Tracking Network Southeast (top) and North,
Northwest, and East (bottom) of the SALDS Drainfield (see Figure 1.3 for locations)

C.2



Figure C.2.
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Table C.1. Well Serviceability Information for SALDS Tritium-Tracking Network

c)
“a

“Allmeasurementsare infeel, ss they appear in the database.
DTW and well screen bollomis measured fremtopofcssing.

“na”= informationno!available

. . ,, f. ,.



Appendix D

Tritium Results from SALDS Tritium-Tracking Wells



Appendix D

Tritium Results from SALDS Tritium-Tracking Wells

The following table lists analytical results for tritium for groundwater samples from all 21 SALDS
tritium-tracking wells through July 1999. The records begin with January 1995, approximately one year
prior to the beginning of SALDS operation. Older wells, constructed during the 1960sjalso have tritium
records dating from that period, but are excluded for brevity as are records for two wells dropped in 1997,
299-W6-5 and 299-W7-2. The entire record for all wells maybe viewed in the HEIS database.
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Table D.1. Tritium Results for SALDS Network

Well
299-W6-I 1
299-W6-11
299-W6-I 1
299-W6-I 1
299-W6-I 1
299-W6-I 2
299-W6-I 2
299-W6-12
299-W6-12
299-W6-I 2
299-W6-12
299-W6-6
299-W6-6
299-W6-6
299-W6-6
299-W6-6
299-W6-7
299-W6-7
299-W6-7
299-W6-7
299-W6-7
299-W6-8
299-W6-8
299-W6-8
299-W6-8
299-W6-8
299-W6-8
299-W6-8
299-W6-8
299-VW-I
299-W7-I
299-W7-?
299-W7-1
299-VW-I
299-W7-I
299-W7-~
299-W7-I
299-W7-I
299-W7-~
299-W7-11
299-W7-11
299-W7-11
299-W7-I 1
299-W7-I 1
299-W7-11
299-W7-11
299-VW- I 1
299-W7-11
299-W7-~ 1
299-VW-I 1
299-W7-12
299-W7-12
299-VW-I 2
299-W7-I 2
299-VW-12

Result Total Error Units Qualifier C
9450

‘ 8390
8200
6200

920
563
394
360
410
480
540

19
17.9

63
160
257

42900
45000
41000
36000
41000

886
723
810
700
920
860

1000
770
176

-160
66.04
-5-I .2
73.2
162
180

10.8
-76.4
-6.65
90.2
-144

-41.442
79.3
102
762
180
111

52.2
-20.5

-57
183
120
-21

-104.37
69.$

86o.6 pCilL
794 pCi/L

pCilL
pCiiL
pCi/L

221.7 p~i~

228 pCiiL
pCi/L
pCi/L
pCilL
pcilL

184.7 pCi/L
203 pCi/L

pCilL
p~ill-

pCi/L

32951 pci/L

3460 pCilL

pci/L

pCi/L

pCilL

244.7 @iiL
241 pCi/L

pCi/L
pCi/L
pCilL
pCi/L
pCi/L
pCiiL

205.7 pCi/L
223 pCi/L

187.2 pCilL
202 pCi/L
196 pCi/L

pCi/L
pCi/L

1921 pCI/L
195 pCi/L
185 pCi/L
200 pCi/L
224 pCilL

179.8 pCi/L
210 pCi/L
21 ‘1 pCi/L

pCi/L
pCi/L

200 pCi/L
197 pCi/L
19!3 pCi/L
18’1 pCi/L
206 pCi/L

201.8 pCi/L
198 pCi/L

175.5 pCi/L
211 pCi/L

D.2

u
u
u
u
u

u
u
u
UJ
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u’
u
u
u

ollect Date
08-Mar-95
15-Sep95
18-De&96
13-Nov-97
11-Sep98
09-Mar-95
15-Sep95
18-Dee-96
18-Dee-96
13-Nov-97
11-Sep98
09-Mar-95
18-Sep95
19-Dee-96
12-Nov-97
11-Sep98
08-Mar-95
18-Sep95
19-Dee-96
12-Nov-97
11-Sep98
08-Mar-95
21-Sep95
18-Dee-96
13-Nov-97
05-Mar-98
05-Mar-98
11-Sep98
25-Mar-99
13-Mar-95
11-Sep95
07~Mar-96
10-Sep96
12-Mar-97
17-Nov-97
05-Mar-98
12-Mar-98
10-Sep98
10-Mar-99
13-Mar-95
11-Sep95
11-Mar-96
10-Sep-96
11-Mar-97
17-Nov-97
05-Mar-98
10-Mar-98
10-Mar-98
14-Sep98
11-Mar-99
13-Mar-95
13-Mar-95
12-Sep-95
n-Mar-96
18-Sep-96



Table D.1. (contd)

.

.
.

.

Well

299-W7-12
299-W7-12
299-W7-12
299-W7-12
299-W7-~2
299-W7-3
299-W7-3
299-W7-3
299-W7-3
299-W7-3
299-W7-3
299-W7-3
299-W7-3
299-W7-3
299-W7-5
299-VW-5
299-W7-5
299-W7-5
299-W7-5
299-WT-5
299-VW-5
299-VW-5
299-W7-5
299-W7-6
299-W7-6
299-W7-6
299-W7-6
299-W7-6
299-W7-6
299-W7-6
299-W7-6
299-VW-6
299-W7-6
299-W7-6
299-W7-6
299-W7-6
299-W7-7
299-W7-7
299-W7-7
299-W7-7
299-~7-7
299-W7-7
299-W7-7
299-W7-7
299-W7-7
299-W7-7
299-W7-8
299-W7-8
299-W7-8
299-W7-8
299-W7-8
299-W7-8
299-W7-8
299-W7-8
299-W7-8
299-W7-9

Result

72.1

-42.5

43

-29.7

-14.3

226

-35.8

103.92

-182

-31.7

90.7

35.8

-49.8

-26.1

260

331

99.315

174

56.9

330
27.1
115

40.8
487
376

271.12
319
199

84.1
418
270

150000
240
361
222
345
350
216

384.46
435
293
301
233
18.9

18
186
451
354

409.29
331
231
491
422
268
314

69.2

Total Error Units

209 pCi/L
230 PCi/L
196 pci/L
199 pCi/L
184 pCi/L

208.7 pCi/L
197 pCi/L

188.9 pCI/L
233 pCi/L

189 pCi/L

194 pCi/L

197 pCiiL

214 pCi/L
183 pCi/L

203.6 pCi/L
221 pcill.

196.3 pCi/L
255 pCilL
209 pCi/L
209 pCi/L
198 pCi/L
213 pCi/L
188 pci/L

230.6 pCi/L
223 pCi/L

204.7 pCi/L
227 pCiiL
210 pCi/L
238 pCi/L
259 pCi/L

pCilL
pCi/L
pCi/L

220 pCi/L
236 pCi/L
208 pCi/L

210.1 pCitL
213 pCi/L

215.5 pCi/L
234 pCi/L
225 pCilL
211 pCi/L
203 pCi/L
198 pCi/L
219 pCi/L
207 pCi/L

217.2 pCi/L
222 pCi/L

209.7 pCi/L
228 pCi/L
219 pCi/L
264 pCi/L
225 pCi/L
222 pCi/L
207 pCilL
191 pCi/L

Qualifier Cdlect13ate

u
u
u
u
u

u
u
u
u
u
u
u
u

u
u
u
J
u
u
u

J
u
u

J
u
J

J
J
u
u
u
u

J
u

u
J
u

10-Mar-97
04-Sep97
10-Mar-98
14-Sep-98
10-Mar-99
13-Mar-95
12-Sep95
07-Mar-96
17-Sep96
12-Mar-97
10-Sep97
10-Mar-98
16-Sep98
10-Mar-99
14-Mar-95
12-Sep95
08-Mar-96
17-Sep-96
31-Mar-97
08-Sep97
n-Mar-98
15-Sep-98
n-Mar-99
20-Apr-95
13-Sep-95
29-Mar-96
16-Sep96
12-Mar-97
04-Sep-97
04-Sep97
17-Nov-97
17-Nov-97
05-Mar-98
11-Mar-98
15-Sep-98
10-Mar-99
14-Mar-95
12-Sep95
08-Mar-96
10-Sep96
10-Sep96
12-Mar-97
1O-Sep97
n-Mar-98
15-Sep98
09-Mar-99
14-Mar-95
14-Sep95
1I-Mar-96
10-Sep96
1l-Mar-97
11-Sep97
n-Mar-98
15-Sep98
11-Mar-99
14-Mar-95
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Well

299-W7-9
299-W7-9
299-W7-9
299-W7-9
299-W7-9
299-W7-9
299-W7-9
299-W7-9
299-VJ7-9
299-W8-1
299-W8-I
299-W8-I
299-W8-1
299-W8-I
299-W8-1
299-W8-I
299-W8-1
299-W8-I
299-W8-I
299-W8-I
299-W8-1
299-W8-1
299-W8-I
299-W8-I
299-W8-1
299-W8-1
299-W8-I
299-W8-I
699-48-71
699-48-71
699-48-71
699-48-7$
699-48-71
699-48-71
699-48-71
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-4&-77A
699-48-77A
699-48-77A

Table D.1. (contd)

Result Tc)tal Error Units

90
115.63

-51.7
195

25.1
81.9

-86.3
223
172

45.1
3.07
176
156
215

42.5
212
182
173
200

95
227
263
221
274
141
193
193
220
128

27.8
45.6

2.559
-123.83

-118
147
343
300

86.9
142
149

64.5
260
300
300

135.05
74000

210000
210000
270000
450000
450000
500000
490000
530000

2000000
1700000

205 pCi/L
190.6 pCi/L

202! pCi/L
205 pCi/L
18~1 PCtiI-

20CI pCi/L
1991 pCi/l-

2001 pCi/L

196 pCi/L

189.4 pCilL

200 pCi/L

193.5 pCi/L
216 pCi/L

pCi/L
194 pCi/L

pCi/L
pci/L
pCVL
pCi/L

196 pCi/L
pCi/L
pCi/L

220 pCi/L

pCilL

pCi/L
198 pCi/L

pCi/L

pCilL

203 pCi/L

197 pCi/L

215 pCi/L

200.1 pCiiL

192.5 pCi/L

182 pCi/L
219 pCi/L

pCi/L

PCIIL
232 pCi/L
224 pCi/L
200 pci/L
194 pCi/L

pCi/L
pCi/L
pCi/L

207.7 pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCilL
pCi/L
pCi/L
pCi/L
pCilL
pCi/L

D.4

Qualifier

u
u
UJ
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u

u

u
u
u
u
u

u
u
u
u
u

Collect Date

13-Sep95
n-Mar-96
10-Sep96
12-Mar-97
1O-Sep97
10-Mar-98
15-Sep98
1l-Mar-99
n-Mar-99
14-Mar-95
13-Sep95
11-Mar-96
10-Sep96
23-Jan-97
12-Mar-97
02-Apr-97
04-Sep97
17-Dee-97
06-Feb98
12-Mar-98
15-Apr-98
09-JuI-98

15-Sep98
20-Ott-98
13-Jan-99
n-Mar-99
20-Apr-99
13-Ju1-99
18-Apr-95
18-Apr-95
23-Sep95
18-Mar-96
18-Mar-96
17-Mar-97
18-Mar-98
04-Feb95
17-Apr-95
12-WI-95
27-JuI-95

24-oct-95
24-oct-95
15-Jan-96
03-Apr-96
03-Apr-96
03-Apr-96
15-JuI-96

06-Aug-96
06-Aug-96
23-Aug-96
23-Ott-96
23-Ott-96
23-Jan-97
23-Jan-97
02-Apr-97
04-Sep97
17-DeG97

*

.

.



Well

699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77A
699-48-77?+
699-48-77A
699-48-77A
699-48-77A
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77(2
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-4&77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77C
699-48-77D
699-48-77D
699-48-77D
699-48-77D
699-48-77D
699-48-77i3
699-48-77D
699-48-77D
699-48-77D
699-48-77D
699-48-77D
699-48-77D
699-48-77D
699-48-77D
699-48-77D
699-48-77D
699-48-77D

Table D.1. (contd)

Result TotalError Units

1600000
920000
270000
260000
970000
140000
140000
30000
15000
15000
18000

609
594
543
465
231
336
390
350
300
410
390

3000
180
580

2100
420
580
270

4100
1300

630
310
261

2100
8100

35000
77000
77000

343
305

39.1
102

57.9
240
300
400
400
380
410
180
410
390

69000
80000

970000

pCiiL
pCi/L
pCi/L
pci/L
pCi/L
pCi/L

pCi/L

pclk

pCilL

pCi/L

pCi/L

pCi/L

pciJL

pCi/L

pCiiL

240 pCi/L

212 pCi/L
pCilL
pCi/L
pCi/L
pCilL
pCVL
pCi/L
pCi/L
pCi/L
pCi/L
pCilL
pCilL
pCi/L
pciiL
pCi/L
pCilL
pCi/L
pCi/L
pCi/L
pCilL
pCilL
pCilL
pCilL
pCi/L
pCi/L

229 pCi/L
233 pCi/L
194 pCi/L

pCitL
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pcIfL
pCiiL
pCi/L
pCi/L
pcifL
pCi/L

D.5

Qualifier Collect Date

u
J

u

u

u

u

u
u
u
u
u
u
u
u

u

17-Dec-97
06-FeL98
15-Apr-98
15-Apr-98
09-JuI-98

20-Ott-98
20-Ott-98
13-Jan-99
20-Apr-99
20-Apr-99
14-JuI-99

04-Fe&95
04-Feb95
17-Apr-95
17-Apr-95
12-JuI-95

24-Ott-95
15-Jan-96
15-Jan-96
03-Apr-96
15-JuI-96

06-Aug-96
23-Aug-96
23-Aug-96
23-Ott-96
23-JarI-97
02-Apr-97
02-Apr-97
04-Sep97
17-Dec-97
06-Feb-98
06-Fet398
15-Apr-98
09-JuI-98

20-Ott-98
13-Jan-99
20-APr-99
13-JuI-99
13-JuI-99

04-Feb-95
17-Apr-95
12-JuI-95
12-Ju1-95

24-oct-95
15-Jan-96
03-Apr-96
15-JuI-96
15-JuI-96

06-Aug-96
23-Aug-96
23-Ott-96
23-Jan-97
02-Apr-97
04-Sep-97
04-Sep-97
17-Dec-97



TabIe D.1. (contd)

Well

699-48-77D
699-48-770
699-48-770
699-48-77D
699-48-77D
699-48-77D
699-48-770
699-48-77D
699-48-77D
699-49-79
699-49-79
699-49-79
699-49-79
699-49-79
699-49-79
699-49-79
699-51-75
699-51-75
699-51-75
699-51-75
699-51-75
699-51-75
699-51-75
699-5+ -75

Result

2100000
1800000
1100000
1100000

730000
540000
540000
600000
610000

154
127

24.6
17.912

162
238
140

3.58
-27.115

-9.24
-34.9

257
225
140
140

Total Error Units

pCi/L
pCi/L
pci/L
pCi/L
pCi/L
pCi/L
pCilL
pCi/L
pCi/L

205 pCifL
207.8 pCi/L
201.1 pCi/L
200.7 pCi/L

pCi/L
226 pCi/L

pCi/L
212 pCi/L

187.3 pCi/L
196 pCi/L
222 pCilL

pCi/L
pCi/L
pCi/L
pCi/L

QUaiifier

u

u
u
u
u

u
u
u
u
u
u

Collect Date

06-Fe&98
15-Apr-98
09-JuI-98
09-JuI-98

20-Ott-98
13-Jan-99
13-Jan-99
20-Apr-99
14-JuI-99
18-Apr-95

01-May-95
01-May-95
22-Apr-96
17-Nov-97
18-Mar-98
25-Mar-99
17-Aug-95
08-JuI-96

24-Mar-97
18-Mar-98
11-Sep-98
11-Sep98
25-Mar-99
25-Mar-99

D.t;
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in Groundwater at the SALDS



Appendix E

,

Analytical Results for Constituents with Enforcement Limits
in Groundwater at the SALDS

Tables E. 1 through E.4 list all results above method detection limits for constituents with enforcement
limits specified in Special Condition S1. of the SWDP for the SALDS. These tables include all results
through July 1999 for the proximal wells 69948-77A, 699-48 -77C, and 699-48 -77D, and background
well 299-W8- 1. Only results from proximal wells were compared with enforcement limits, thus the
reason for footnote (b) throughout the “Enforcement Limits” column in Table E.1. Comments noting
“see text” are issues concerning the constituent that are discussed in the main body of the document.
Constituents with few results (“n” column) indicate that most results are below detection. Mean (1)
and standard deviation (s) are calculated for each constituent with more than one detection. Hanford Site
background values are determined by Johnson (1993) (“B1” column) and DOE-RL (1997) (“B.2”
column).

.
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Table El. Analytical Results for Constituents with Enforcement Limits in Groundwater at the SALDS Through
July 1999—Well 299-W8-1

Maximum Enforcement
Constituent n

~(a) s(a) Result(’)/Date Limit B1 B2 Comments

Acetone 5 27.6 35.5 74/1-97 (b) NA NA Allresultsassociatedwithblankcontamina~on

Ammonia 4 105 73.7 20018-92 (b) <]20 170

Benzene 2 0.58 0.6 1.0/4-97 (b) NA NA Estimated value and blank contamination (one each)

Cadmium, total 2 0.39 0.15 4.0/1-90 (b) <10 1.29

Chloroform 15 0.53 0.32 1.512-92 (b) NA NA

Copper, total 10 4.12 7.89 26.0/1 1-91 (b) <30 1.37

Lead, total 12 1.84 2.56 8.9/2-92 (b) <.5 3.35

Mercury, total 5 0.26 0.15 0.5/12-92 (b) <().] 0.004

pH 151 8.04 0.27 6.92/10-88 (b) 6.90 8.07 Includes field and laboratory measurements (see
9.08/10-98 8.24 text)

Sulfate 40 45,575 1,828 50,600/3-99 (b) 90,500 54,950

Tetrahydrofuran -- -- . . -. (b) NA NA No detections; 28 analyses

Total dissolved solids 11 253,000 25,472 291,000110-98 (b) NA 277,190

Gross alpha 14 1.76 0.82 3.2813-95 (b) 5.79 3.48 pCilL

Gross beta 43 4.95 1.84 8.41/12-93 (b) 12.62 9.73 pCi/L

Strontium-90 2 2.5 1.27 3.417-99 (b) NA 1.14 pCi/L (see text)
(filtered)

Tritium 1 -- . . 220/7-99 (b) NA 182 Result is near MDA

(a) Results in pg/L unless otherwise noted.
(b) Constituent not assigned enforcement limit, but is subject to routine monitoring and reporting.
B1 = Hanford Site groundwater background concentrations by Johnson (1993), 95th percentile, @L.
B2 = Hanford Site groundwater background concentrations by DOE/RL (1997), 95th percentile, @L, based on unfiltered samples unless’noted.
MDA = Minimum detectable activity.
NA = Background values not available for this constituent.
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Table E.2, Analytical Results for Constituents with Enforcement Limits in Groundwater at the SALDS Through
July 1999—Well 699-48-77A

Maximum Enforcement
Constituent n

;(a) s(a) Result(’)/Date Limit(a) BI 132 Comments

Acetone 1 .. . . 19/11-92 160.0 NA NA Result associated with blank contamination.

Ammonia 2 55.0 21.2 70/10-93 1,100.0 <120 170 Both results associated with suspect QC data

Benzene . 1 -- -- 1.0/7-95 5.0 NA NA

Cadmium, total 5 1.04 1.71 3.6/10-95 10.0 <10 1.29

Chloroform 3 0.43 0.27 4.2/4-96 6.2 NA NA

Copper, total 23 3.45 4.40 15/5-93 70.0 <3() 1.37

Lead, total 6 0.51 0.55 I .4/9-93 50.0 <5 3.35 Includesestimatedvalues near MDL

Mercury, total 3 0.21 0.01 0.22/1-96 2.0 <0.1 0.004

pH 115 7.85 0.24 6.93/6-92 6.5-8.5 6.90 8.07 Maximum result is suspect. Includes field and
8.58/10-94 8.24 laboratory measurements (see text)

Sulfate 41 57,701 69,014 194,000/8-96 250,000.0 90,500 54,950 See text

Tetrahydrofuran -- -- . . -- 100.0 NA NA No detections; 28 analyses

Total dissolved solids 35 272,114 165,262 654,000/8-96 500,000.0 NA 277,190 See text

Gross Alpha “ 29 2.09 0.88 5.417-96 (b) 5.79 3.48 pCi/L

GrossBeta 36 4.28 2.46 7.7/10-93 (b) 12.62 9.73 pCi/L

Strontium-90 1 .. .- 2.4/7-99 (b) NA 1.14 pCi/L (see text)
(filtered)

Tritium 24 469,278 570,123 2,000,000/9-97 (b) NA 182 pCi/L (see text)

(a) Results in ~g/L unless otherwise noted.
(b) Constituent not assigned enforcement limit, but is subject to routine monitoring and reporting.
BI = Hanford Site groundwater background concentrations by Johnson (1993), 95th percentile, Mg/L.
B2 = Hanford Site groundwater background concentrations by DOE/RL (1997), 95th percentile, ~g/L, based on unfiltered samples unless noted.
MDL = Minimum detection limit.
NA = Background values not available for this constituent.
QC = Quality control.



Table E.3. Analytical Results for Constituents with Enforcement Limits in Groundwater at the SALDS Through
July 1999—Well 699-48-77C

Maximum Enforcement
Constituent

~(a)
n s,(a) Result(’)/Date Limit(a) B1 B2 Comments

Acetone 4 8.8 5.3 15/4-97 160.0 NA NA 3 resultsassociatedwith blank contamination

Ammonia .- -. -- -. 1,100.0 <120 170 No detections; 23 analyses

Benzene -- -. -- . . 5.0 NA NA No detections;25 analyses

Cadmium, total 4 0.5 I 0.64 1.45/1-99 10.0 <10 1.29

Chloroform 11 0.76 0.09 0.9/7-98, 10-96 6.2 NA
.

NA

Copper, total 11 2.25 3.61 11.8/10-94 70.0 <3(I 1.37

Lead, total 5 0.41 0.50 1.3/1o-95 50.0 <5 3.35

Mercury, total 4 0.2 0 0.2/4-97 2.0 <().I 0.004

pH 81 7.92 0.15 7.5614-95 6.5-8.5 6.90 8.07 Includes field and laboratory measurements (see text)
8.32/10-98 8.24

Sulfate 27 22,854 8,307 49,460/4-99 250,000.0 90,500 54,950 See text

Tetrah ydrofuran -- -- -. -. 100.0 NA NA No detections; 24 analyses

Total dissolved solids 28 202,138 29,948 260,000/4-99 500,000.0 NA 277,190 See text

Gross alpha 14 1.73 0.51 2.5/4-97 (b) 5.79 3.48 pCi/L

Grossbeta 30 5.62 6.23 28/4-97 (b)
12.62 9.73 pCi/L

Strontium.90 4 3.23 2.66 7.1/12-97 (b) NA 1.14 pCilL
(filtered)

Tritium 27 8,081 20,963 77,000/7-99 (b) NA 182 pCi/L (see text)

(a) Results in ~g/L unless otherwise noted.
(b) Constituent not assigned enforcement limit, but is subject to routine monitoring and reporting.
B 1 = Hanford Site groundwater background concentrations by Johnson (1993), 95th percentile, ~g/L.
B2 = Hanford Site groundwater background concentrations by DOE/RL ( 1997), 95th percentile, pg/L, based on unfiltered samples unless noted.

NA = Background values not available for this constituent.
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Table E.4. Analytical Results for Constituents with Enforcement Limits in Groundwater at the SALDS Through
July 1999—Well 699-48-77D

Maximum Enforcement
Constituent n

~(a) S(a) Result(a)/Date Limit(a) B1 B2 Comments

Acetone .- .- -- -- 160.0 NA NA No detections;25 analyses

Ammonia -- .- . . -- 1,100.0 <120 I 70 No detections;23 analyses

Benzene -- -- .- .- 5.0 ‘ NA NA No detections; 25 analyses

Cadmium, total 3 1.15 0.94 1.87/1-99 10.0 <10 1.29 All estimated quantities

Chloroform 4 0.78 0.17 1.0/1o-95 6.2 NA NA Maximum is estimatedvalue

Copper, total 18 5.23 3.4 10.9/1 o-94 70.0 <30 I .37

Lead, total 2 0.22 0.11 0.3/1-97 50.0 <5 3.35 3 filtered resultsare slightly higher (max = 2.4)

Mercury, total 3 0.32 0.07 0.414-97 2.0 <0.1 0.004

pH 80 8.15 0.22 7.32/8-96 6.5-8.5 6.90 8.07 Includes field and laboratorymeasurements(see text)
8.6/10-95 8.24

Sulfate 28 31,843 21,874 105,000/8-96 250,000.0 90,500 54,950 Seetext

Tetrahydrofuran -- -- .- -- 100.0 NA NA No detections;25 analyses

Total dissolvedsolids 28 2 I I,000 43,220 309,000/7-96 500,000.0 NA 277,190

Gross alpha 16 1.57 0.5 2.4/7-96, 10-96 (b) 5.79 3.48 pCilL

Gross beta 23 3.60 2.05 6.95/10-95 (b) 12.62 9.73 pCilL

Strontium-90 6 2.85 1.99 5.5/10-98 (b) NA 1.14 pCilL
(filtered)

Tritium 18 568,956 643,679 2, 100,000/2-98 (b) NA 182 pCi/L

(a) Results in ~g/L unless otherwise noted.
(b) Constituent not assigned enforcement limit, but is subject to routine monitoring and reporting.
BI = Hanford Site groundwater background concentrations by Johnson (1993), 95th percentile, ~g/L.
B2 = Hanford Site groundwater background concentrations by DOE/RL (1997), 95th percentile, wg/L, based on unfiltered samples unless noted.
NA = Backgroundvalues not available for this constituent.
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